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I. BACKGROUND

A. The United States of America ("United States"), on

behalf of the Administrator of the United States Environmental

Protection Agency ("EPA"), filed a complaint (the "Complaint") in

this matter pursuant to the Comprehensive Environmental Response,

Compensation and Liability Act, 42 U.S.C. S 9601 et seq.. as

amended (hereinafter "CERCLA").

B. The United States in its Complaint seeks:

1. reimbursement for certain costs incurred by EPA and

the Department of Justice for response actions at the SCRDI Bluff

Road Superfund Site, located on the north side of Highway 48

(Bluff Road) approximately ten miles southeast of Columbia,

Richland County, South Carolina (the "Site"), together with

accrued interest;

2. an injunction requiring Defendants to perform and/or

fund studies and remedial work ("RD/RA") at the Site in

conformity with the "Record of Decision," as defined below, and

the National Contingency Plan ("NCP"), 40 C.F.R. Part 300, as

amended;

3. recovery of past costs and oversight and other

response coats that will be incurred by EPA in connection with

such RD/RA; and

4. such other relief as the Court finds appropriate.

C. From approximately 1974 through 1982, the Site was

operated at various times by Columbia Organic Chemical Company

("COCC"), South Carolina Recycling and Disposal, Inc. ("SCRDI"),
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James Q. A. McClure, Henry M. Tischler, and Max 6. Gergel, for

the storage and disposal of industrial chemical wastes.

D. On July 7, 1980, the United States filed a complaint

pursuant to Section 7003 of the Resource Conservation and

Recovery Act ("RCRA"), 42 U.S.C. S 6973, seeking injunctive

relief to abate an imminent and substantial endangerment

resulting from the handling, storage, and disposal of hazardous

wastes at the Site and seeking reimbursement of costs, and on

August 4, 1982, the United States filed an Amended and

Supplemental Complaint pursuant to Sections 106 and 107 of

CERCLA, 42 U.S.C. SS 9606 and 9607, seeking the same relief.

E. Pursuant to a Partial Consent Decree entered on

March 23, 1982, certain parties conducted and/or financed a

removal action at the Site to remove drums and contaminated soil

from the surface of the Site.

F. On September 8, 1983, pursuant to Section 105 of CERCLA,

42 U.S.C. S 9605, the Site was listed on the National Priorities

List ("NPL"), 48 Fed. Reg. 40,658 (Sept. 8, 1983).

6. On April 21, 1988, pursuant to Sections 104, 106(a), and

122 of CERCLA, 42 U.S.C. SS 9604, 9606(a), and 9622, the Regional

Administrator for EPA Region IV executed an Administrative Order

by Consent (EPA Docket No. 88-16-C) (the "AOC") under which

certain parties agreed to perform a Remedial Investigation and

Feasibility Study ("RI/FS") at the Site, and such parties (the

"Bluff Road Group") also agreed to fund 51.96% of the costs of

the RD/RA at the Site, less their approved RI/FS costs.
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H. Pursuant to the AOC, and consistent with

40 C.F.R. S 300.68, the RI/FS was conducted at the Site between

April 1, 1988 and March 1990, which showed soil and groundwater

contamination with a variety of organic and inorganic compounds.

I. Pursuant to Section 117(a) of CERCLA,

42 U.S.C. S 9617(a), on April 1, 1990, EPA published, in a major

local newspaper of general circulation, a notice and brief

analysis of the proposed plan for remedial action, made this plan

available to the public, and provided an opportunity for written

and oral comments from the public. A transcript of the public

meeting is available to the public as part of the administrative

record upon which the Regional Administrator based the selection

of the response action for this Site.

J. On September 12, 1990, EPA issued a Record of Decision

determining, after a reasonable opportunity for review by the

State of South Carolina (the "State") and the State's

concurrence, the remedial action to be implemented at the Site.

The Record of Decision includes EPA's explanation for any

significant differences between the final plan and the proposed

plan for remedial action, as well as a responsiveness summary to

the public comments. Notice of the final plan for remedial

action was published in accordance with Section 117(b) of CERCLA,

42 U.S.C. S 9617.

K. In accordance with Section 121(f)(l)(F) of CERCLA,

42 U.S.C. S 9621(f)(l)(F), on September 24, 1990, EPA notified

the State of negotiations with the Defendants for the

implementation of the RD/RA for the Site, and EPA has provided
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the State with an opportunity to participate in such negotiations

and to be a party to this settlement.

L. In accordance with 121(j)(l) of CERCLA, 42 U.S.C.

S 9621(j)(l), on September 26, 1990, EPA notified the Department

of Interior, as federal natural resources trustee, of

negotiations for the implementation of the RO/RA for the Site,

and EPA has encouraged the trustee to participate in the

negotiations of this Consent Decree.

M. On March 5, 1991, pursuant to Section 117(c) of CERCLA,

42 U.S.C. S 9617 the Regional Administrator issued an Explanation

of Significant Differences ("BSD"), explaining a significant

change to the final remedial action selected in the ROD and

setting forth the reasons for such change. Notice and a brief

analysis of the ESD was published in a major local newspaper of

general circulation, and a copy of the ESD was made available to

the public in the administrative record for this Site.

N. The United States alleges that the Site is a "facility,"

as defined in Section 101(9) of CERCLA, 42 U.S.C. S 9601(9).

O. The United States alleges that "hazardous substances,"

as defined in Section 101(14) of CERCLA, 42 U.S.C. S 9601(14),

were sent to the Site for treatment or disposal.

P. The United States alleges that the past, present, and

potential migration of hazardous substances at or from the Site

constitutes an actual or threatened "release," as defined in

Section 101(22) of CERCLA, 42 U.S.C. S 9601(22).

Q. EPA has determined that the actual or threatened release

of hazardous substances at or from the Site requires remedial
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action under CERCLA, and has determined that the actions required

by this Consent Decree are necessary to protect the public health

and welfare and the environment.

R. EPA has further determined that the actions required by

this Consent Decree are consistent with the NCP.

S. EPA has further determined, based on the information

presently available to EPA and in accordance with

Sections 104(a)(l) and 122(a) of CERCLA, 42 U.S.C. SS 9604(a)(l)

and 9622(a), that the "Performing Settlors," as defined below,

are qualified to perform the RD/RA, and that if the RD/RA is

performed according to the terms of this Consent Decree, it will

be performed properly and promptly by Performing Settlors.

T. The remedial action selected by the Record of Decision

and the BSD and the "Work," as defined herein, to be performed by

Performing Settlors shall constitute a response action taken or

ordered by the President solely for the purposes of

Section 113(j) of CERCLA, 42 U.S.C. S 9613(j).

U. EPA has further determined, in accordance with

Section 122 of CERCLA, 42 U.S.C. S 9622, that expeditious

remediation of the Site will be facilitated by reaching a final

settlement with the "Cash-out Settlors," as defined below, and

the "Federal Settling Agencies," as defined below, with respect

to their liability for "Covered Matters," as defined specifically

in Section VI of this Consent Decree, and further EPA has

determined that this settlement as to those Covered Matters is

fair, reasonable and in the public interest.
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V. The United States alleges that pursuant to Sections 106

and 107 of CERCLA, 42 U.S.C. SS 9606 and 9607, Performing

Settlors and the Cash-out Settlors (collectively, the

"Settlors"), are jointly and severally liable for injunctive

relief and for the reimbursement of all funds expended by the

United States that are not inconsistent with the NCP for the

investigation, cleanup, enforcement and other response actions

relating to the Site.

W. This Consent Decree is made and entered into by and

between the United States, as defined in Section IV, Paragraph

AA. of this Consent Decree, Allied-Signal Inc., EM Industries

Incorporated and Monsanto Company (collectively, the "Performing

Settlors"), those other potentially responsible parties listed on

Appendix 1 attached to this Consent Decree, and the State of

South Carolina, as represented by the South Carolina Department

of Health and Environmental Control.

X. The parties to this Consent Decree recognize, and the

Court by entering this Consent Decree finds, that implementation

of this Consent Decree will expedite cleanup of the Site and will

avoid prolonged and complicated litigation among the Parties, and

that this Consent Decree is fair, reasonable and in the public

interest.

NOW, THEREFORE, it is hereby ORDERED, ADJUDGED, AND DECREED

as follows:

II. JURISDICTION

This Court has jurisdiction over the subject matter of this

action pursuant to 28 U.S.C. SS 1331, 1345, 42 U.S.C. SS 9606,
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9607, and 9613(b). This Court also has personal jurisdiction

over the Settlors. For purposes of this Consent Decree and the

underlying Complaint, the Settlors waive all objections and

defenses they have to jurisdiction of the Court or to venue in

this District. The Settlors shall not challenge this Court's

jurisdiction to enter and enforce this Consent Decree.

III. PARTIES BOUND

A. This Consent Decree applies to and is binding upon the

undersigned parties and their agents, successors and assigns. No

change in ownership or corporate status of any Settlor, including

but not limited to, any transfer of assets or real or personal

property, shall in any way alter such Settlor's obligations under

this Consent Decree. The undersigned representative of each

party to this Consent Decree certifies that he or she is fully

authorized by the party or parties whom she or he represents to

enter into the terms and conditions of this Consent Decree, to

execute this Consent Decree, and legally to bind that party or

parties to it.

B. Performing Settlors shall provide a copy of this Consent

Decree to all contractors and subcontractors hired to perform the

work required by this Consent Decree and to each person

representing any Performing Settlor with respect to the Site or

said work and shall condition all contracts and subcontracts

entered into for performance of such work upon performance in

accordance with this Consent Decree. With regard to the

activities undertaken pursuant to this Consent Decree, each



-9-

contractor and subcontractor shall be deemed to be related by

contract to Performing Settlors, within the meaning of

Section 107(b)(3) of CERCLA, 42 U.S.C. S 9607(b)(3).

IV. DEFINITIONS

Unless otherwise expressly stated herein, terms used in this

Consent Decree which are defined in CERCLA or in regulations

promulgated under CERCLA shall have the meaning assigned to those

terms in CERCLA or in such regulations. Whenever the terms

listed below are used in this Consent Decree and the Exhibits and

Appendices attached hereto, the following definitions shall

apply:

A. "Cash-out Settlors" shall mean, collectively, those

potentially responsible parties listed on Appendix 1 to this

Consent Decree.

B. CERCLA" shall mean the Comprehensive Environmental

Response, Compensation, and Liability Act of 1980, as amended,

42 U.S.C. S 9601 et seq.

C. "Consent Decree" shall mean this Decree and all Exhibits

and Appendices attached hereto, which are by this reference

incorporated herein and made a part hereof. In the event of

conflict between the provisions in the body of this Decree and

any Exhibit or Appendix, this Decree shall control.

D. "Day" shall mean a calendar day unless expressly stated

to be a working day. "Working day" shall mean a day other than a

Saturday, Sunday, or federal holiday. In computing any period of

time under this Consent Decree, where the last day would fall on
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a Saturday, Sunday, or federal holiday, the period shall run

until the end of the next working day.

E. "EPA" shall mean the United States Environmental

Protection Agency and any successor departments or agencies of

the United States.

F. "Federal Settling Agencies" shall mean, collectively,

the United States Army, the United States Air Force, the United

States Environmental Protection Agency and the United States

Centers for Disease Control.

G. "Future Response Costs" shall mean all costs, including,

but not limited to, indirect costs, that the United States incurs

in overseeing the Work, including, but not limited to, payroll

costs, contractor costs, travel costs, laboratory costs, the

costs incurred pursuant to Section XII (Access), and the costs of

reviewing or developing plans, reports and other items pursuant

to this Consent Decree, verifying the Work, or otherwise

implementing or enforcing this Consent Decree. Future Response

Costs shall also include all costs, including indirect costs not

inconsistent with the NCP, incurred by the United States in

connection with the Site between March 1, 1991, and the effective

date of this Consent Decree and all interest on the Past Response

Costs from September 26, 1990, to the date of the payment of the

Past Response Costa.

H. "Hazardous substance" shall mean any substance meeting

the definition provided in Section 101(14) of CERCLA,

42 U.S.C. S 9601(14).
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I. "National Contingency Plan" or "NCP" shall mean the

National Oil and Hazardous Substances Pollution Contingency Plan

promulgated pursuant to Section 105 of CERCLA, 42 U.S.C. S 9605,

codified at 40 C.F.R. Part 300, including any amendments thereto.

J. "Operation and Maintenance Activities" shall mean all

activities required to maintain the effectiveness of the Remedial

Action at the Site, as required by the ROD, the Scope of Work and

the Operation and Maintenance Plan to be developed by Performing

Settlors and approved by EPA pursuant to this Consent Decree,

including any additional activities explicitly identified as

operation and maintenance activities in, and required by, Section

X (Additional Work) and Section IX (EPA Periodic Review).

K. "Paragraph" shall mean a portion of this Consent Decree,

contained within a Section of this Consent Decree, and identified

by an upper-case letter of the alphabet.

L. "Parties" shall mean the United States and the Settlors.

M. "Past Response Costs" shall mean all costs, including,

but not limited to, interest and indirect costs, that the United

States incurred with regard to the Site prior to March 1, 1991.

For the purposes of this Consent Decree, the Past Response Costs

shall not include those costs and the interest thereon awarded to

the United States and to the State of South Carolina Department

of Health and Environmental Control in connection with the

surficial cleanup of the Site under that certain "Amended

Judgment in Civil Case," Case Number 3t80-1274-6, entered and

filed in this Court on September 23, 1986, as such Judgment may

have been amended since that date.
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N. "Performing Settlors" shall mean, collectively,

Allied-Signal Inc., EM Industries Incorporated and Monsanto

Company. In the Scope of Work attached hereto as Appendix 3,

Performing Settlors are referred to as the "Settling Defendants."

0. "Plaintiff" shall mean the United States.

P. "Pollutant or contaminant" shall mean any substance

defined in Section 101(33) of CERCLA, 42 U.S.C. S 9601(33).

Q. "RCRA" shall mean the Solid Waste Disposal Act, as

amended, 42 U.S.C. S 6901 et seq. (also known as the Resource

Conservation and Recovery Act).

R. "Record of Decision" or "ROD" shall mean the EPA Record

of Decision documenting EPA's selection of the remedial action

for the Site which was signed on September 12, 1990, by the

Regional Administrator, EPA Region IV, and all attachments

thereto, and shall include as well that certain Explanation of

Significant Differences signed by the Regional Administrator on

March 5, 1991, explaining a significant change to the final

remedial action selected in the ROD and setting forth the reasons

for such change. A copy of the ROD is attached as Appendix 2 to

this Consent Decree.

S. "Remedial Action" shall mean those activities, except

Operation and Maintenance Activities, to be undertaken by

Performing Settlors to implement the remedy selected under the

ROD, as required by the ROD, the Scope of Work and the Remedial

Action Work Plan (as defined in Section VIII) as developed by

Performing Settlors and approved by EPA pursuant to this Consent

Decree.



-13-

T. "Remedial Design" shall mean all studies, investigations

or surveys conducted and plans and specifications prepared that

are necessary to implement the Remedial Action and Operation and

Maintenance Activities required by the ROD, the Scope of Work and

the Remedial Design Work Plan (as defined in Section VIII)

developed by the Performing Settlors and approved by EPA pursuant

to this Consent Decree.

U. "Response Costs" shall mean collectively all Past and

Future Response Costs.

V. "Scope of Work," "Statement of Work" or "SOW" shall mean

the statement of work for implementation of the Remedial Design,

the Remedial Action, and the Operation and Maintenance Activities

at the Site, as set forth in Appendix 3 attached to this Consent

Decree.

W. "Section" shall mean a portion of this Consent Decree

identified by a Roman numeral and including one or more

paragraphs.

X. "Settlors" shall mean, collectively, the Cash-out

Settlors, and Performing Settlors.

Y. "Site" shall be defined as in the NCP and shall mean the

SCRDI Bluff Road Superfund Site, located approximately ten miles

southeast of the city of Columbia, South Carolina on the north

side of State Highway 48 (Bluff Road) in Richland County, as more

particularly described in the ROD and shown in figure 2 of the

ROD attached as Appendix 2 to this Consent Decree.
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Z. "State" shall mean the State of South Carolina,

including the agency thereof known as the South Carolina

Department of Health and Environmental Control ("DHEC").

AA. "United States" shall mean the United States of

America, its departments and agencies, including without

limitation the Environmental Protection Agency and the other

Federal Settling Agencies.

BB. "Work" shall mean all activities required by this

Consent Decree in accordance with Section VIII (Performance of

the Work), including without limitation, the Remedial Design, the

Remedial Action, and the Operation and Maintenance Activities,

and any schedules or plans required to be submitted pursuant

thereto, any activities required in Section IX (EPA Periodic

Review), including any additional work required under said

Section VIII and Section X (Additional Work).

V. GENERAL PROVISIONS

A. Oblectives of the Parties

The objectives of the parties in entering into this

Consent Decree are: (i) to protect public health, welfare, and

the environment from releases or threatened releases of hazardous

substances, pollutants and contaminants from the Site by the

investigation, development, design, and implementation of

remedial actions, by the operations and maintenance of such

actions, and by monitoring programs carried out by Performing

Settlors, and (ii) to reimburse the Response Costs incurred by

the United States.
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B. Communication with EPA

All written communications, including, but not limited

to, written responses, notifications or reports, provided to EPA

pursuant to this Consent Decree, shall be delivered by certified

mail or by hand delivery•

C. Effect of Settlement as to the Cash-Out Settlors and

Federal Settling Agencies

The execution of this Consent Decree by the Cash-Out

Settlors and the Federal Settling Agencies is not an admission of

liability with respect to any issue dealt with in this Consent

Decree nor is it an admission to the factual allegations set out

in the Complaint.

D. Effect of Settlement as to the Performing Settlors

Judgment has been entered against Performing Settlors

in connection with surficial cleanup at the Site in the United

States District Court for the District of South Carolina in Case

Number 3:80-1247-6, referred to herein as "Amended Judgment in

Civil Case." While not admitting or acknowledging either

liability under, or any fact alleged in, this Consent Decree or

the underlying Complaint, Performing Settlors agree not to

contest CERCLA liability to the United States in any future

proceeding regarding this Site, including without limitation, a

proceeding to enforce this Consent Decree, a proceeding to

implement any "Amendment(s) to the ROD," as defined in Section X

of this Consent Decree or a proceeding to remediate the soil or

groundwater contamination at the Site, based on the operative

facts stated in this Consent Decree and the underlying Complaint.
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Nothing in this Paragraph shall be construed as an admission,

waiver, estoppel or bar to the contest of any fact or liability

by Performing Settlors in any other future proceeding other than

those actions by the United States described in this Paragraph.

E. Commitments by Parties

1. Performing Settlors shall finance and perform all

Work at the Site, in accordance with this Consent Decree,

including the SOW and all standards, specifications, and

schedules set forth therein or developed thereunder, and in a

manner consistent with the ROD and the NCP. Performing Settlors

shall also reimburse the United States for all its Past Costs and

Future Costs as provided in this Consent Decree.

2. The obligations of Performing Settlors to finance

and perform the Work and to reimburse the United States for

Response Costs under this Consent Decree are joint and several.

In the event of the insolvency or other failure of any one or

more Performing Settlors to implement the requirements of this

Consent Decree, the remaining Performing Settlors shall complete

all such requirements.

3. Each Federal Settling Agency and each Cash-out

Settlor shall make payment in the amount and in the manner

hereinafter provided in Section VI (Cash-out Agreement) of this

Consent Decree.

F. Permits and Approvals

1. Pursuant to Section 121(d) of CERCLA,

42 U.S.C. S 9621, all activities undertaken by Performing

Settlors pursuant to this Consent Decree shall be performed in
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accordance with applicable or relevant and appropriate

requirements, as required by the ROD attached to this Consent

Decree as Appendix 2. The United States has determined that the

obligations and procedures authorized under this Consent Decree

are consistent with the authority of the United States under

applicable law to establish appropriate remedial action for the

Site. The United States has determined that the activities

contemplated by this Consent Decree are consistent with the NCP.

2. All activities undertaken by Performing Settlors

shall be performed in accordance with the requirements of all

applicable federal and state laws and regulations. To the extent

provided in Section 121(e), 42 U.S.C. S 9621 of CERCLA and the

NCP/ no permit shall be required for any portion of the Work

conducted entirely on the Site. Where any portion of the Work

requires a federal, state, or local permit or approval under

CERCLA and the NCP, Performing Settlors shall submit timely

applications and requests for any such permits and approvals to

the appropriate agency.

3. Performing Settlors shall include in all contracts

or subcontracts entered into for Work required under this Consent

Decree provisions stating that such contractors or

subcontractors, including their agents and employees, shall

perform all activities required by such contracts or subcontracts

in compliance with all applicable laws and regulations.

4. This Consent Decree is not, and shall not be

construed to be, a permit issued pursuant to any federal or state

statute or regulation.
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F. State Involvement

The State shall be provided a reasonable opportunity

for review and comment on each of the following:

1. The Remedial Design;

2. Technical data, work plans and reports relating to

implementation of the remedy.

VI. CASH-OUT AGREEMENT

A. General

1. The provisions of this Section VI are only

applicable to the Federal Settling Agencies and the Cash-out

Settlors.

2. Each Federal Settling Agency and each Cash-out

Settlor desires to settle its "present liability" with respect to

the Site. For the purposes of this Section "present liability"

shall mean liability for Past Response Costs and for response

costs for the implementation and completion of the remedy

selected for the Site in the ROD, including, without limitation,

Operation and Maintenance Activities costs and EPA's estimated

future oversight costs. Present liability shall not include-the

costs and interest thereon previously awarded to the United

States and to the South Carolina Department of Health and

Environmental Control in connection with the surficial cleanup of

the Site under that certain "Amended Judgment in Civil Case,"

Case Number 3:80-1274-6, entered and filed in this Court on

September 23, 1986, as such Judgment may have been amended since

that date. The United States, including each Federal Settling

Agency, and each Cash-out Settlor agree that settlement of this
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case without further litigation and without the admission or

adjudication of any issue of fact or law is the most appropriate

means of resolving this action.

B. Payment

1. Within ten (10) days of EPA approval of the Trust

Agreement required by Section XVI of this Consent Decree, each

Cash-out Settlor shall pay into the Bluff Road Site Trust Fund

(the "Trust Account"), established pursuant to said Section XVI,

all amounts required under the calculation of cash-out payments

set forth in Appendix 4 of this Consent Decree. Within ninety

(90) days of EPA approval of the Trust Agreement required by

Section XVI of this Consent Decree, the State of South Carolina,

on behalf of DHEC, shall pay into the Trust Account $15,000.00.

Within sixty (60) days of EPA approval of the Trust Agreement

required by Section XVI of this Consent Decree, the Federal

Settling Agencies shall pay into the Trust Account the amounts

denominated on Appendix 4 as "RD/RA Costs" and "Orphans' Share of

RD/RA Costs" for each Federal Settling Agency. Within a

reasonable period of time after the effective date of this

Consent Decree, the Federal Settling Agencies shall cause to be

transferred to the EPA Hazardous Substance Superfund, all amounts

denominated on Appendix 4 as "Past Costs" and "Orphans' Share of

Past Costs" for each Federal Settling Agency. Simultaneously

with such transfer, the Federal Settling Agencies shall give

notice of such transfer to EPA as provided for in Paragraph B.4

of this Section and EPA shall provide Performing Settlors with a

copy of such notice. No reduction, rebate, or reimbursement of
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any payments made shall occur as a result of payment into the

Bluff Road Site Trust Fund by any participant to the Trust

Agreement not a signatory to this Consent Decree.

2. Payment shall be made by the Cash-out Settlors by

certified or cashier's check made payable to the Bluff Road Site

Trust Fund. Payment shall be made by the Federal Settling

Agencies by U.S. Treasury check. Each check shall reference the

Site name, the name and address of the payee, and the civil

action number of this case.

3. Each payee shall simultaneously send a copy of its

check to:

Teresa Harris Atkins
Assistant Regional Counsel
and
Steven M. Sandier
Remedial Project Manager

at the following address:

United States Environmental Protection Agency
345 Courtland Street, N.E.
Atlanta, Georgia 30365

4. No provision of this Consent Decree shall be

interpreted as or shall constitute a commitment or requirement

that the Settling Federal Agencies obligate or pay funds in

contravention of the Anti-Deficiency Act, 31 U.S.C. $ 1341.

C. Covenant Not To Sue

1. Subject to the reservations of rights in Paragraph D

of this Section, in consideration of the payments that will be

made by the Cash-out Settlors under the terms of this Consent

Decree, the United States, including, but not limited to, the

Federal Settling Agencies, covenants not to sue or to take any
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other civil or administrative action against any of the Cash-out

Settlors for "Covered Matters." For the purposes of this

Section/ "Covered Matters" shall include any and all civil

liability pursuant to Sections 106 or 107(a) of CERCLA,

42 U.S.C. SS 9606 or 9607(a), and Section 7003 of RCRA,

42 U.S.C. S 6973, with regard to the Site's present liability as

defined in Section VI., Paragraph A.2. These covenants not to

sue are conditioned upon complete and satisfactory performance by

the Cash-out Settlors of their obligations under this Consent

Decree. These covenants not to sue extend to said Cash-out

Settlors and do not extend to any other person.

2. In consideration of the United States' covenant not

to sue in Item 1 of Paragraph C of this Section, the Cash-out

Settlors agree not to assert any claims or causes of action

against the United States, including the Federal Settling

Agencies, or the Hazardous Substance Superfund, arising out of

Covered Matters, or, to seek any other costs, damages, or

attorney's fees from the United States arising out of response

activities at the Site. Furthermore, the Cash-out Settlors

hereby release the United States, including, but not limited to,

the Federal Settling Agencies, from all liability for CERCLA

response costs, whether under CERCLA Section 107(a)(4)(B) or in

contribution under Section 113(f) of CERCLA.

D. Reservation of Rights

1. Notwithstanding any other provision of this Consent

Decree, the United States reserves the right to institute

proceedings in this action or in a new action seeking to compel
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the Cash-out Settlors to perform additional response actions at

the Site or to seek reimbursement from the Cash-out Settlors for

response costs/ and EPA reserves any and all administrative

rights it may have against the Federal Settling Agencies

regarding such additional response actions or response costs, if,

prior to EPA issuance of the certification of completion of the

Work pursuant to Section XVII:

(i) conditions at the Site, previously unknown to the
United States, are discovered after the entry of
this Consent Decree; or

(ii) information is received, in whole or in part,
after the entry of this Consent Decree, and
the EPA Administrator or his delegate finds, based
on these previously unknown conditions or this
information together with any other relevant
information, that the Work is not protective of
human health and/or the environment.

2. Notwithstanding any other provision of this Consent

Decree, the United States reserves the right to institute

proceedings in this action or in a new action seeking to compel

Cash-out Settlors to perform additional response actions at the

Site or to compel the Cash-out Settlors to reimburse the United

States for response costs, and EPA reserves any and all

administrative rights it may have against the Federal Settling

Agencies regarding such additional response actions and response

costs, if, subsequent to certification of completion of the Work

pursuant to Section XVII of this Consent Decrees

(i) conditions at the Site, previously unknown to the
United States, are discovered after the
certification of completion; or

(ii) information is received, in whole or in part,
after the certification of completion, and
the EPA Administrator or his delegate finds, based
on these previously unknown conditions or this
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information together with other relevant
information, that the Work is not protective of
human health and/or the environment.

3. For purposes of Item 1 of this Paragraph D, the

information received and the conditions known to the United

States shall include that information and those conditions set

forth in the Record of Decision for the Site and the

administrative record supporting the Record of Decision. For

purposes of Item 2 of this Paragraph D, the information received

by and the conditions known to the United States shall include

that information and those conditions set forth in the Record of

Decision and any information received by the United States

pursuant to the requirements of this Consent Decree.

4. Nothing in this Section is intended to be nor shall

it be construed as a release or covenant not to sue for any claim

or cause of action, administrative or judicial, civil or

criminal, past or future, in law or in equity, which the United

States may have against any of the Cash-out Settlors for:

(i) any liability as a result of failure to make
the payments required by this Consent Decree; and

(11) any matters not expressly included in
Covered Matters, including, without limitation,
any liability arising from the past, present, or
future disposal, release or threat of release of
hazardous substances outside of the Site and not
attributable to the Site, liability for the
disposal of any hazardous substances taken from
the Site, liability for damages for injury to,
destruction of, or loss of natural resources,
criminal liability, and costs and interest thereon
awarded to the United States in connection with
the surficial cleanup of the Site under that
certain "Amended Judgment in Civil Case," Case
Number 3:80-1274-6, entered and filed in this
Court on September 23, 1986, as such Judgment may
have been amended since that date, and not
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reimbursed pursuant to Section XIX of this Consent
Decree.

E. Contribution Protection

Subject to the reservations of rights in Paragraph D of

this Section, the United States agrees that by entering into and

carrying out the terms of this Consent Decree, each Cash-out

Settlor will have resolved its liability to the United States,

including, but not limited to, the Federal Settling Agencies, for

Covered Matters as defined in Section VI of this Consent Decree,

pursuant to Section 122(g)(5) of CERCLA, 42 U.S.C. S 9622{g)(5),

and shall not be liable for claims for contribution for those

Covered Matters. The Cash-out Settlors acknowledge and agree

that the United States, including without limitation the Federal

Settling Agencies, shall be and is entitled to the same

contribution protection with respect to Covered Matters as are

the Cash-out Settlors. Cash-out Settlors and Federal Settling

Agencies acknowledge that Performing Settlors are entitled to

contribution protection for "Covered Matters, as defined in

Section XXIV of this Consent Decree.

VII. REMEDIAL PROJECT MANAGER/PROJECT COORDINATORS

A. Within fifteen (15) calendar days of the lodging of

this Consent Decree, Performing Settlors and EPA shall notify

each other, in writing, of the name, address and telephone number

of Performing Settlors' designated Project Coordinator and

Alternate Project Coordinator, and the EPA's Project Coordinator

and Alternate Project Coordinator who shall be a Remedial Project

Manager or On-Scene Coordinator (RPM/OSC). Performing Settlors'

Project Coordinator shall have primary responsibility for
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implementation of the Work at the Site. If a Project Coordinator
k

initially designated is changed by the United States or

Performing Settlors, the identity of the successor shall be given

to the other party at least five (5) working days before the

change.

B. Plaintiff may designate other representatives,

including federal and state employees, and federal and state

contractors and consultants, to observe and monitor the progress

of any activity undertaken pursuant to this Consent Decree

provided that the designation of such representative is not

inconsistent with the NCP. The EPA Project Coordinator shall

have the authority lawfully vested in an RPM/OSC by the National

Contingency Plan, 40 C.F.R. Part 300. This includes without

limitation the authority to halt, conduct, or direct any work

required by this Consent Decree and to take any necessary

response action when he or she determines that conditions at the

Site may present an imminent and substantial endangerment to

public health or welfare or the environment.

C. The absence of the EPA Project Coordinator from the

Site shall not be cause for stoppage or delay of Work.

VIII. PERFORMANCE OF THE WORK BY PERFORMING SETTLORS

A. All aspects of the Work to be performed by Performing

Settlors pursuant to this Consent Decree shall be under the

direction and supervision of a qualified contractor ("Supervising

Contractor") who shall be a qualified professional engineer or

geologist, with expertise in hazardous site cleanup, the

selection of which shall be subject to approval by EPA. Within
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fifteen (15) days after the lodging of this Consent Decree,

Performing Settlers shall submit to EPA in writing, the name,

title, and qualifications of the Supervising Contractor proposed

to be used in carrying out the Work to be performed pursuant to

this Consent Decree. EPA shall notify Performing Settlors of its

approval or disapproval, in writing, within twenty (20) calendar

days of its receipt of this submittal by Performing Settlors.

If EPA disapproves of the selection of any Supervising

Contractor, Performing Settlors shall submit a list of

contractors to EPA within fifteen (15) calendar days of receipt

of EPA's disapproval of the contractor previously selected. EPA

shall, within twenty (20) calendar days of receipt of the list,

provide written notice of the contractors that it approves.

Performing Settlors may at their election select any approved

contractor from that list and shall notify EPA of the name of the

contractor selected within fifteen (15) calendar days of EPA's

designation of approved contractors.

If, at any time thereafter, Performing Settlors propose

to change Supervising Contractors, Performing Settlors shall give

such notice to EPA and shall obtain approval from EPA before the

new Supervising Contractor performs any Work under this Consent

Decree.

B. Scope of Work

Appendix 3 to this Consent Decree provides a statement

of work (Scope of Work or SOW) for the completion of remedial

design and remedial action and operation and maintenance work at
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the Site. The Scope of Work is incorporated into and made an

enforceable part of this Consent Decree.

C. Remedial Design

1. Performing Settlors agree to commence and perform

the scoping and remedial design work as described in the SOW as a

contractual obligation effective upon the lodging of this Consent

Decree with the Court. Performing Settlors shall perform such

remedial design work regardless of whether this Consent Decree is

entered by the Court; provided, however, that Performing Settlors

shall not be obliged to reimburse any costs incurred by EPA for

oversight of design activities unless and until this Consent

Decree has been entered; and provided further that all such costs

incurred by EPA prior to the entry of the Consent Decree shall be

reimbursed after entry in accordance with Section XIX.

2. Within thirty (30) days after approval of the

Supervising Contractor by EPA, Performing Settlors, their

Supervising Contractor and EPA shall meet as required under

Task I, Scoping of the SOW. Within forty-five (45) days after

this meeting, Performing Settlors shall submit for review,

modification and/or approval by EPA, a work plan for the design

of the remedial action at the Site ("Remedial Design Work Plan"

or "RD Work Plan"). The RD Work Plan shall be developed in

accordance with the SOW and be consistent with the ROD, EPA

Superfund Remedial Design and Remedial Action Guidance

(June, 1986) and amendments thereto, and any additional guidance

documents identified by EPA in writing after the lodging of this

Consent Decree but in advance of the development of the RD Work
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Plan. Nothing herein shall limit the right of Performing

Settlors to dispute the application of any guidance document. As

approved by EPA, the RD Work Plan shall be incorporated into and

become enforceable under this Consent Decree.

3. The RD Work Plan submittal shall include, but not

be limited to, a schedule for submittal of the following project

plans: (1) a Sampling and Analysis Plan which includes a Field

Sampling and Analysis Plan and a Quality Assurance Project Plan;

and (2) a Health and Safety Plan which includes a Contingency

Plan. The RD Work Plan shall also include a schedule for

implementation of the RD tasks identified in the SOW, submittal

of RD reports, and schedule for the development of a Remedial

Action Work Plan.

4. Upon approval of the RD Work Plan by EPA,

Performing Settlors shall implement the Work Plan in accordance

with the schedule therein. Unless otherwise directed by EPA,

Performing Settlors shall not commence field activities until

approval by EPA of the RD Work Plan.

D. Remedial Action

1. Concurrent with submittal of the Intermediate

Design, as defined in the SOW, Performing Settlors shall submit

for review, modification, and/or approval by EPA, a work plan for

the performance of the remedial action at the Site ("Remedial

Action Work Plan" or "RA Work Plan"). The RA Work Plan shall be

developed in accordance with the SOW and be consistent with the

ROD and EPA Superfund Remedial Action Guidance (June, 1986) and

amendments thereto, and any additional guidance documents
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identified by EPA in writing after the lodging of this Consent

Decree but in advance of the development of the RA Work Plan.

Nothing herein shall limit the right of Performing Settlors to

dispute the application of any guidance document. As approved by

EPA, the RA Work Plan shall be incorporated into and become

enforceable under this Consent Decree.

2. The RA Work Plan shall include, but not be limited

to, the following: (1) a Sampling and Analysis Plan which

includes a Field Sampling and Analysis Plan and a Quality

Assurance Project Plan; and (2) a Health and Safety Plan which

includes a Contingency Plan. The Remedial Action Work Plan shall

also include a schedule for implementation of all remedial action

tasks identified in the SOW and submittal of RA reports.

3. Upon approval by EPA of the RA Work Plan and all

Remedial Design documents, Performing Settlors shall implement

the RA Work Plan in accordance with the schedules therein.

Unless otherwise directed by EPA, Performing Settlors shall not

commence field activities until approval by EPA of the RA Work

Plan.

E. Performance Standards

1. The Work performed by Performing Settlors pursuant

to this Consent Decree shall achieve the clean-up criteria set

forth in Section 6.0 of the Record of Decision (the "Performance

Standards"), Appendix 2, except as otherwise provided in

Paragraph C of Section X (Additional Work).
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F. Warranties

Performing Settlors acknowledge and agree that nothing

in this Consent Decree/ the SOW, the Remedial Design/ or Remedial

Action Work Plans to be developed, constitutes or will constitute

a warranty or representation of any kind by Plaintiff that

compliance with the work requirements set forth in the SOW and

the Remedial Design and Remedial Action Work Plans will achieve

the Performance Standards. Performing Settlors' compliance with

the work requirements shall not foreclose Plaintiff from seeking

performance of all terms and conditions of this Consent Decree,

including but not limited to the achievement of the applicable

Performance Standards; provided, however/ that Performing

Settlors shall not be liable for stipulated penalties for failure

to achieve applicable Performance Standards (as defined in

Paragraph E of this Section) notwithstanding, in and of itself,

the Performing Settlors timely and proper implementation of the

Work according to the Statement of Work, Remedial Design Work

Plan and the Remedial Action Work Plan.

IX. U.S. EPA PERIODIC REVIEW TO ASSURE PROTECTION OF

HUMAN HEALTH AND ENVIRONMENT

A. Performing Settlors shall conduct any studies and

investigations as requested by EPA in order to permit EPA to

conduct reviews at least every five years as required by

Section 121(c) of CERCLA, 42 U.S.C. S 9621(c), and any applicable

regulations.

B. If required by Sections 113(k)(2) or 117 of CERCLA,

Performing Settlors and the public will be provided with an
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opportunity to comment on any further response actions proposed

by EPA as a result of the review conducted pursuant to Section

121(c) of CERCLA and to submit written comments for the record

during any public comment period. If a public comment period is

required, after the period for submission of comments is closed,

the Regional Administrator, EPA Region IV, or his/her delegate

will determine in writing whether further response actions are

appropriate. The obligations of Performing Settlors to implement

any additional response actions which EPA determines are

appropriate are set forth in Section X (Additional Work) of this

Consent Decree.

X, ADDITIONAL WORK

A. If EPA determines that additional response actions

are necessary or appropriate to:

(1) meet Performance Standards as defined in Section

VIII, Paragraph E;

(2) carry out the remedy selected in the ROD; or

(3) assure protection of human health and/or the

environment;

then Performing Settlors shall be obligated by this Consent

Decree to perform such additional response actions except as

limited by Paragraph C below, or Section XXIV (Covenant Not to

Sue). Notification of such additional response actions shall be

provided to the Project Coordinator for the Performing Settlors.

B. Where EPA determines that such additional response

actions are necessary or appropriate, Performing Settlors shall

submit a work plan for the additional response actions in
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accordance with Section VIII of this Consent Decree, within

30 days of receipt of notice from EPA pursuant to Paragraph A.

above, or such longer time as may be specified by EPA. The work

plan shall conform to the applicable requirements of Section VIII

of this Consent Decree. Upon approval by EPA of the plan in

accordance with Section XIV (Submissions Requiring Agency

Approval) of this Consent Decree, Performing Settlors shall

implement the work plan for additional response actions in

accordance with the schedule contained therein. Nothing

contained in this Paragraph or elsewhere in this Section is

intended to or shall be construed as altering the obligations of

Performing Settlors to take action under Section XVIII

(Endangerment and Future Response) of this Consent Decree.

C. If EPA determines that additional response actions

are necessary to meet Performance Standards as defined in Section

VIII, Paragraph E; to carry out the remedy selected in the ROD;

or to assure protection of human health and/or the environment,

and EPA issues any "Amendment(s) to the ROD," as hereinafter

defined, to address the additional response actions, the

Performing Settlors shall not be obligated by this Consent Decree

to perform those additional response actions. For the purposes

of this Consent Decree, Amendment(s) to the ROD shall be defined

as (i) an amendment to the ROD attached hereto as Appendix 2,

which fundamentally alters the basic features of the remedy

selected in such ROD with respect to scope, performance or cost;

or (ii) any new Record of Decision issued by EPA with respect to

the Site. Notwithstanding the foregoing, for the purposes of
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this Section, Amendment(a) to the ROD shall not include an

amendment which sets less stringent Performance Standards than

those set forth in the ROD attached hereto as Appendix 2. At the

time that EPA issues any Amendment(s) to the ROD, EPA shall

follow all laws and regulations applicable to the issuance of

such Amendment(s) to the ROD. Performing Settlors hereby reserve

all rights, as provided in applicable laws and regulations, to

participate in the issuance of any such Amendment(s) to the ROD.

D. Any additional response actions that Performing

Settlors determine are necessary to meet the Performance

Standards or to carry out the remedy selected in the ROD shall be

subject to approval by EPA, after reasonable opportunity for

review and comment by the State, and, if authorized by EPA, shall

be completed by Performing Settlors in accordance with plans,

specifications and schedules approved by EPA pursuant to Section

XIV (Submissions Requiring Agency Approval).

E. In the event that EPA issues any Amendment(s) to

the ROD, Plaintiff expressly reserves all of its rights under

CERCLA or any other applicable authority with regard to the

further response actions specified in such Amendment(s) to the

ROD, including, but not limited to, the right, at EPA's sole

discretion, to implement such response actions and pursue

reimbursement of the costs of the actions from Performing

Settlors; the right to seek to compel Performing Settlors to

perform the additional response actions; or the right to enter

into negotiations with Performing Settlors under CERCLA
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Section 122, 42 U.S.C. S 9622 for, Performing Settlors to

implement the Amendment(s) to the ROD.

F. Performing Settlors may, subject to the

unreviewable discretion of EPA, elect to perform the additional

response actions specified in the Amendment{s) to the ROD under

this Consent Decree. Performing Settlors shall notify EPA of

their desire to perform such additional response actions

specified in an Amendment(s) to the ROD within thirty (30) days

of receipt of notice of the issuance of such Amendment(s) to the

ROD or such longer time as may be specified by EPA. Within

thirty (30) days after its receipt of Performing Settlors'

notification, EPA shall notify Performing Settlors whether EPA

approves or disapproves of Performing Settlors' undertaking of

such additional response actions under this Consent Decree.

G. Should EPA approve Performing Settlors request to

perform the additional response actions specified in an

Amendment(s) to the ROD under this Consent Decree, Performing

Settlors shall, have thirty (30) days from the date of approval

or such longer time as may be specified by EPA in which to submit

to EPA a work plan for the additional response actions. The work

plan shall conform to the requirements for work plans set forth

in Section VIII (Performance of the Work by Performing Settlors)

of this Consent Decree, unless otherwise directed by EPA. Upon

approval of the work plan by EPA pursuant to Section XIV

(Submissions Requiring Agency Approval) of this Consent Decree,

Performing Settlors shall implement the plan in accordance with

the schedule contained therein.
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H. In the event that EPA determines that Performing

Settlors may implement the Amendment(s) to the ROD under this

Consent Decree, the Decree shall be modified pursuant to Section

XXXI (Modification) hereof, and all provisions of this Decree,

including Section XXIII (Stipulated Penalties) shall apply to the

implementation of such Amendment(s) to the ROD.

I. The issuance of an Amendment(s) to the ROD shall

in no way alter the obligations of Performing Settlors under this

Consent Decree. Performing Settlors shall continue to implement

the response actions set forth in the ROD attached as

Appendix 2, the SOW attached as Appendix 3, and all approved work

plans developed pursuant to Section VIII of this Consent Decree

in the manner provided for under this Decree, unless and until a

modification of this Consent Decree or specific direction by EPA

alters their obligation to do so. Any failure of Performing

Settlors to carry out their obligations under this Decree shall

result in the accrual of stipulated penalties pursuant to Section

XXIII, hereof.

J. Performing Settlors may invoke the procedures set

forth in Section XXII (Dispute Resolution) to dispute

determinations by EPA under Paragraphs A through C above. Such

disputes shall be deemed issues pertaining to the selection or

adequacy of response actions and shall be resolved pursuant to

the Paragraphs A to D of Section XXII of this Consent Decree.

XI. QUALITY ASSURANCE. SAMPLING AND DATA ANALYSIS

A. Performing Settlors shall use quality assurance,

quality control, and chain of custody procedures in accordance
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with EPA's "Interim Guidelines and Specifications For Preparing

Quality Assurance Project Plan" (QAMS-005/80) and the "EPA Region

IV Engineering Support Branch Standard Operating Procedures and

Quality Assurance Manual" (U.S. EPA Region IV, Environmental

Services Division, April 1, 1986) and subsequent amendments to

such guidelines upon notification to Performing Settlors of such

amendment by EPA. Amended guidelines shall apply only to

procedures conducted after such notification. Prior to the

commencement of any monitoring project under this Consent Decree,

Performing Settlors shall submit for review, modification and/or

approval by EPA, a Quality Assurance Project Plan ("QAPP") that

is consistent with applicable guidelines. The parties to this

Consent Decree waive any objection as to the admissibility into

evidence (without waiving any objection as to weight and

relevance) of sampling data generated consistent with the QAPP(s)

in any proceeding under Section XXII of this Decree. Performing

Settlors shall assure that EPA personnel or authorized

representatives are allowed access to any laboratory utilized by

Performing Settlers in implementing this Consent Decree.

B. Performing Settlors shall make available to EPA the

results of all sampling and/or tests or other data generated by

Performing Settlors with respect to the implementation of this

Consent Decree.

C. At the request of EPA, Performing Settlors shall allow

split or duplicate samples to be taken by EPA, and/or their

authorized representatives, of any samples collected by

Performing Settlors pursuant to the implementation of this
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Consent Decree. Performing Settlors shall notify EPA not less

than fourteen (14) days in advance of any sample collection

activity. In addition, EPA shall have the right to take any

additional samples that EPA deems necessary. Performing Settlors

shall be allowed split samples of any such additional samples.

D. Performing Settlors shall ensure that the

laboratory(ies) utilized by Performing Settlors for analyses

participates in an EPA quality assurance/quality control program

equivalent to that which is followed by EPA and which is

consistent with EPA document QAMS-005/80. In addition, EPA may

require Performing Settlors to submit data packages equivalent to

those generated in the EPA Contract Laboratory Program (CLP) and

may require laboratory analysis by Performing Settlors of

performance samples (blank and/or spike samples) in sufficient

number to determine the capabilities of the laboratory.

E. Notwithstanding any provision of this Consent Decree,

the United States hereby retains all of its information

gathering, inspection and enforcement authorities and rights

under CERCLA, RCRA, and any other applicable statute or

regulation.

XII. ACCESS

A. From the date of lodging of this Consent Decree

until EPA certifies completion of the Work pursuant to Section

XVII, the United States and its representatives, including EPA

and its contractors, shall have access at all times to the Site

and any property to which access is required for the

implementation of this Consent Decree, or to conduct actions



-38-

authorized under CERCLA to the extent access to the property is

controlled by or available to Performing Settlors, for the

purposes of conducting any activity authorized by or related to

this Consent Decree, including, but not limited to:

1. Monitoring the Work or any other activities taking

place on the property;

2. Verifying any data or information submitted to the

United States;

3. Conducting investigations relating to

contamination at or near the Site;

4. Obtaining samples;

5. Assessing the need for or planning and

implementing additional remedial or response actions at or near

the Site;

6. Inspecting and copying records, operating logs,

contracts, or other documents required to assess Performing

Settlors' compliance with this Consent Decree; and

7. Using a camera, sound recording, or other

documentary type of equipment.

B. To the extent that the Site or any other area where

work is to be performed under this Consent Decree is owned or

controlled by persons other than Performing Settlors, Performing

Settlors, upon the request of the United States, shall use their

best efforts to secure from such persons access for Performing

Settlors, as well as for EPA and authorized representatives or

agents of EPA, as necessary to effectuate this Consent Decree.

If access is not obtained within thirty (30) days following such
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request by the United States, Performing Settlors shall promptly

notify the United States in writing. The United States may

thereafter assist Performing Settlors in obtaining access.

Performing Settlors shall, in accordance with Section XIX,

herein, reimburse the United States for all costs incurred by it

in obtaining access, whether incurred before or after any request

to the United States by Performing Settlors to assist Performing

Settlors in obtaining access, including but not limited to,

attorneys' fees and the amount of just compensation and costs

incurred by the United States in obtaining access.

C. Notwithstanding any provision of this Consent Decree,

the United States retains all of its access authorities and

rights under CERCLA, RCRA and any other applicable statute or

regulations.

XIII. REPORTING REQUIREMENTS

A. Performing Settlors shall submit to EPA and the State

written monthly progress reports which: (1) describe the actions

which have been taken toward achieving compliance with this

Consent Decree during the previous month; (2) include a summary

of results of validated sampling and tests and all other data

received by Performing Settlors during the previous month; (3)

identify all plans, reports, and deliverables required by this

Consent Decree submitted during the previous month; (4) describe

all actions, including data collection and implementation of

workplans, which are scheduled for the next month, and provide

other information relating to the progress of the work as deemed

necessary by EPA, including, but not limited to, critical path
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diagrams, Gantt charts and Pert charts; and (5) include

information regarding percentage of completion and unresolved

delays, encountered or anticipated, that may affect the future

schedule for implementation of the Scope of Work and/or RD or RA

Work Plans, and a description of efforts made to mitigate those

delays or anticipated delays. Notwithstanding the foregoing,

upon EPA's request, Performing Settlors shall make available all

sampling and/or test results or other data generated by

Performing Settlors and summarized in the monthly progress

reports, including, without limitation, all raw data of sampling

and tests. The progress reports required under this Paragraph

are to be submitted to EPA and the State by the tenth day of

every month following the effective date of this Consent Decree

until certification of completion of the Work pursuant to Section

XVII, unless otherwise directed in writing by EPA. In addition,

EPA may request periodic briefings by Performing Settlors to

discuss the progress of the Work.

B. If during the performance of the Work by Performing

Settlors, an event occurs that Performing Settlors are required

to report pursuant to Section 103 of CERCLA or Section 304 of the

Emergency Planning and Community Right-to-know Act (EPCRA),

Performing Settlors shall promptly orally notify the EPA Project

Coordinator. In the event that the EPA Project Coordinator is

unavailable, Performing Settlors shall inform the Superfund

Emergency Response and Removal Branch, Region IV, United States

Environmental Protection Agency. These reporting requirements

are in addition to the reporting required by Section 103 of
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CERCLA or Section 304 of EPCRA. Within ten (10) days of the

onset of such an event, Performing Settlors shall furnish to

Plaintiff a written report setting forth the events which

occurred and the measures taken, and to be taken, in response

thereto. Performing Settlors shall be deemed in compliance with

this requirement of the Consent Decree if the report submitted

meets the requirements of Section 304(b)(2) of EPCRA and states

the actions taken to respond to the event that the Performing

Settlors anticipate will be taken in response to the event.

Within thirty (30) days of the conclusion of such an event,

Performing Settlors shall submit a report setting forth all

actions taken. Performing Settlors shall be deemed in compliance

with this requirement of the Consent Decree if the report

submitted meets the requirements of Section 304(c) of EPCRA.

XIV. SUBMISSIONS REQUIRING AGENCY APPROVAL

A. Upon receipt of any plan, report or other item which is

required to be submitted for approval pursuant to this Consent

Decree, EPA shall either: (1) approve the submission; or (2)

disapprove the submission, notifying Performing Settlors of

deficiencies. If such submission is disapproved, EPA shall

either (1) notify Performing Settlors that EPA will modify the

submission to correct the deficiencies; or (2) direct Performing

Settlors to modify the submission to correct the deficiencies.

Notwithstanding the foregoing, provided Performing Settlors make

a good faith submission, then EPA shall not exercise its option

to unilaterally modify any good faith submission unless and until
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Performing Settlors have been given one opportunity to correct

the deficiencies identified in EPA's notice.

3. In the event of approval or EPA modification,

Performing Settlors shall proceed to take any action required by

the plan, report, or other item, as approved or modified.

C. Upon receipt of a notice of disapproval and

notification directing modification, Performing Settlers shall,

within thirty (30) days, correct the deficiencies and resubmit

the plan, report, or other item for approval. Notwithstanding

the notice of disapproval, Performing Settlors shall proceed to

take any action required by any nondeficient portion of the

submission.

D. If, upon resubmission, the plan, report, or item is rot

approved by EPA, Performing Settlors shall be deemed to be in

violation of this Consent Decree and stipulated penalties shall

begin to accrue pursuant to Section XXIII of this Consent Decree.

Stipulated penalties shall begin to accrue on the date on which

Performing Settlors must resubmit the plan, report, or item to

EPA.

E. The time periods established for submission or

resubmission of any plan, report or other item shall be

practicable from an engineering perspective and appropriate given

all circumstances affecting the Site and the Work to be performed

under this Consent Decree. In the event of any dispute regarding

the time established for any such submission or resubmission,

such practicability and appropriateness will be given due

consideration in any dispute resolution regarding such issue
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pursuant to Section XXII of this Consent Decree (Dispute

Resolution).

F. The provisions of this Consent Decree shall govern all

proceedings regarding the Work performed pursuant to this Consent

Decree. In the event of any inconsistency between this Consent

Decree and any required deliverable submitted by Performing

Settlors, the inconsistency will be resolved in favor of this

C isent Decree.

XV. ASSURANCE OF ABILITY TO COMPLETE WORK

A. Performing Settlors shall demonstrate their ability to

complete the Work and to pay all claims that arise from the

performance of the Work including any obligation pursuant to

Section XX, Paragraph C., by obtaining, and presenting to EPA for

approval within thirty (30) days of the entry of this Consent

Decree, one of the following: (1) performance bond; (2) letters

of credit; (3) guarantee by a third party; or (4) internal

"inancial information sufficient to demonstrate to Plaintiff's

satisfaction that Performing Settlers have sufficient net assets

to complete the Work. Plaintiff will have ninety (90) days from

the receipt of the information or other Settlors assurance to

make a determination of the adequacy of the financial assurance

and to communicate that determination to Performing Settlors. If

Performing Settlors seek to demonstrate ability to complete the

Work by means of internal financial information, it shall

resubmit such information annually, on the anniversary of the

effective date of this Consent Decree. In the event that

Plaintiff determines that such internal financial information is
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inadequate, Performing Settlors shall, within thirty (30) days of

re-:? i-.:t -• f written n.otice of Plaintiff's determination, obtain

5.r..: • -:\t ::o EPA for approval one of the other three forms of

!:L"3:.r:: • '.. •. s.s ;r.3nce listed above. Performing Settlors' Lack of

•ibility 10 demonstrate financial ability to complete Work shall

not excuse performance of this Consent Decree or any term

XVI . TRUST FUND

A. Within ten (10) days following the entry of t:hLs

Consent Decree, Performing Settlors shall present to EPA for

.approval -i fully executed trust ^groement (the 'Trust Agr - /,T.er -. ' ;

-:-5t.ibl idhing the Bluff Road Sita Trust Fund (the 'Trust ' :r i .

The Trust Agreement shall confer upon the Trustee ^11 r. - . .-^^ ., 1

.vjihcr 1 1 ies r.acessary to finance the obligations of Per f •:_•-. L.~ ;

Settlors under this Consent Decree. Within ten (10) lays of

3pprov.al of the Trust Agreement by SPA, Performing Settlors shall

file a fully executed Trust Agreement with the Court. Performing

Settlors shall make all necessary payments to fully fund the

Trust Agreement in the manner and according to the schedule set

forth in. rhe Trust Agreement. Money paid into the Trust Fund by

Sett'?-.} -shall be used by Performing Settlors solely to pay

pr-~ -r :nd necessary expenses of the Work to be conducted

pursuant to this Consent Decree, as well as payments required

pursuant to Section XIX, including expenses of administering the

Trust. The Trust Fund may not be used to pay stipulated

penalties pursuant to Section XXIII.
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3, Notwithstanding anything in the Trust Agreement,

Settlors "hall be responsible for compliance with this Consent

C-ec : ?, ."-arfjrming Settlors shall provide EPA with written

nctij.- .: n '. ^i3t ^n (10) days in advance of any proposed change

Ln the Trust Agreement or the Trustee.

C. The Trust Agreement shall provide that the Trustee

will, within sixty (60) days of his/her appointment and every

ninety (90) days thereafter, submit to Performing Settlors and

EPA financial reports that include cash flow projections shewing

the level of funds that will be necessary to pay for the

obligations of Performing Settlors under this Consent r-e::r?e

for the next ninety (90) days and the amount of money ;.: cr'-r • ' v

Ln the Trust Fund. If che amount of money in the Trust ' ..-.. i

L3S5 ihan the amount projected in the Trustee's report tc . •

needed for the next ninety (90) days, Performing Settlors sha^L.

within thirty (30) days of issuance of the Trustee's report,

•leposit into the Trust Fund amounts sufficient to bring the level

of the Trust Fund up to that projected amount. Performing

Settlors shall in any event make payments to the Trust Fund when

and to "he extent necessary to ensure the uninterrupted progress

and r. Lr.ely completion of the Work. Any money remaining in the

Tru.it ' .nd upon certification by Plaintiff that all of the Work

has ceen satisfactorily completed and that all response costs

have been paid shall be disbursed in accordance with the terms of

the Trust Agreement.

D. The United States promptly shall make available to

Performing Settlors for payment of proper and necessary expenses
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of -.he Work the monies it receives, under the AOC, as defined •_.-.

?3r "i^r ;-.r. j :, f Jecticn I of this Consent Decree, for 'remedial

ie.? L ;-. • : :: '-.r-i i -.a L iction (3D/RA) costs, ''operation and

:"!ilr. ~. i .•; 5 -"< M; :osts," and the 'snare -at*: ri:: ̂ loL^ ~o

insolvent -r bankrupt companies, ' all is ."p.or-5 j ":; ĉ i f ic al ly

• .I-5 fined in and determined pursuant to the acpli^able ;-2ctL,r.3 -. c

the ACC, including, without limitation, Section XXIII, entitled

'Credit For Expenditures Made Pursuant to this Order."

XVII. CERTIFICATION OF COMPLETION

A. Within ninety .; -10 ) days after Performing Settlors

concl'ide rhat the Work has been fully performed, ?-r r f o rrr; L 7

Settlor", ohail so notify the United States and 2?A by , .'

i •. erti:-lod written report by a registered professional •-. ; .

.r j.-^clcgist stating that all such activities have ireen .

:n :.:11 ; jt is faction ^f the requirements of this Consent ~ec _

: AFA .ietermines that the Work or any portion thereof has -.ot

--;en completed in accordance with this Consent Decree, EPA dhall

notify Performing Settlors in writing of the activities that must

be done to complete the Work and shall set forth in the notice a

.schedule "or performance of the activities. Performing Settlors

shall ;-3rform all Work described in the notice in accordance with

the ic-5 j if ications and schedules established therein.

3. If 2PA concludes, following the initial or any

subsequent notification of completion by Performing Settlors,

that the Work has been fully performed in accordance with this

Consent Decree, EPA shall so certify in writing to Performing

Settlors. This certification shall constitute the "certification
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of completion of the Work" for purposes of this Consent Decree.

^PA -:'\jL' respond to any notification of completion by Perr oc~"

Je- ~: ••••: . • '.-'-iC " i r igraphs A or 3 of this Section, within one

•<YIII. SNDANGER.HENT AND FUTURE RESPONSE

A. In the event of any action or occurrence during the

performance of the Work which causes or threatens a release ::: .\

hazardous substance, pollutant or contaminant that constitut.-s i:-.

jr.ergency situation or may present an imminent and substantial

•endangerment to public health or welfare or the environment.

Performing Settlors shall immediately take all appropriate . '

to prevent, -abate, or minimize such release or endanger--.----

.-hall immediately notify the Project Coordinator, or, i .

-rcjjct ^ooriinator is unavailable, the SPA Superfur.d I.T.?.

•esponse ir.d P.emoval Branch, Region IV. Performing Settlors

jhaii take such action in accordance with all applicable

provisions of the Health and Safety/Contingency Plan devel.r~.-ia

pursuant to the SOW. In the event that Performing Settlors fail

to take appropriate response action as required by this Section,

and SPA take such action instead, Performing Settlors shall

reimburse all cost of the response action not inconsistent with

the '••'•.'.?. Payment of such response costs shall be made in the

T.anr.sr described in Section XIX, within thirty (30) days of

Performing Settlors' receipt of demand for payment.

B. Nothing in the preceding Paragraph shall be deemed to

limit the power and authority of the United States, or this Court

to take, direct, or order all appropriate action to protect human
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health and/or the environment or to prevent, abate, or minimize

an actual or threatened release of hazardous substances on, at,

or from the Site.

C. Nothing in this Section XVIII in this Consent Decree is

intended to waive Performing Settlors rights under Section 107 of

CERCLA, 42 U.S.C. S 9607(b).

XIX. REIMBURSEMENT OF RESPONSE COSTS

A. Within 15 days of the approval of the Trust Agreement,

Performing Settlors shall jointly and severally pay to EPA

$933,091.06 in the form of a certified check or checks made

payable to "EPA Hazardous Substance Superfund," and referencing

CERCLA Number 15 and DOJ Case Number 90-7-1-61A, in reimbursement

of Past Response Costs. The parties acknowledge that the sum of

$933,091.06 does not include, and Performing Settlors are not

obligated hereunder to pay the Past Costs and Orphans' Share of

Past Costs, as set forth in Appendix 4 to this Decree, which the

Federal Settling Agencies are obligated to pay directly into the

Hazardous Substance Superfund pursuant to Section VI of this

Consent Decree. Notwithstanding the foregoing, if any Federal

Settling Agency listed in Appendix 4 of this Consent Decree fails

to execute this Consent Decree, then Past Response Costs shall

include, and Performing Settlors shall be liable hereunder for,

the amounts attributable to such Federal Settling Agency in

Appendix 4 for Past Costs and Orphans' Share of Past Costs. The

certified check(s) shall be forwarded to the United States

Environmental Protection Agency, Region IV, ATTENTIONS Superfund

Accounting, P.O. Box 100142, Atlanta, Georgia 30384. Copies of
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the check(s) and any transmittal letter(s) shall be sent to the

Department of Justice and the EPA pursuant to the notice

provisions of Section XXVIII.

B. Performing Settlors shall, jointly and severally/

reimburse the United States for all Future Response Costs, not

inconsistent with the NCP, incurred by the United States. Any

necessary summaries, including, but not limited to EPA's

certified Agency Financial Management System summary data (SPUR

Reports), or such other summary as certified by EPA, shall serve

as basis for payment demands. The United States shall send

Performing Settlors a demand for payment of such costs on an

annual basis, with the demand to be made as soon as practicable

after the anniversary date of the entry of this Consent Decree.

Payments shall be made in the manner set forth in Paragraph A of

this Section within thirty (30) days of Performing Settlors'

receipt of each demand for payment. Performing Settlors may

request cost documentation regarding any demand for payment

hereunder, within ten (10) days of receipt of the demand, and

payments shall be due within thirty (30) days of receipt by

Performing Settlors of that cost documentation. Performing

Settlors may request, and EPA shall provide, cost documentation

in accordance with EPA's existing policy at the time of the

request. Information provided pursuant to this paragraph is

subject to the provisions of 5 U.S.C. S 552 and 40 C.F.R. Part 2.

C. Copies of checks paid pursuant to Paragraph B of this

Section, and any accompanying transmittal letters, shall be sent

to the United States as provided in Section XXVIII.
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Additionally, copies of check(s) paid pursuant to Paragraphs A

and B, and accompanying transmittal letter(s), shall be sent to

the office of the United States Attorney, the District of South

Carolina, Columbia Division.

D. Performing Settlors may contest payment of any Future

Response Cost under this Section if they determine that EPA has

made an accounting error or if they allege that a cost item that

is included represents costs incurred for efforts undertaken in

a manner that was inconsistent with the NCP. Such objection

shall be made in writing within thirty (30) days of receipt of

EPA's demand for payment or within thirty (30) days of receipt of

cost documentation which ever time is later, and must be sent to

the United States pursuant to Section XXVIII. Any such objection

shall specifically identify the contested Future Response Cost

and the basis for the objection. In the event of an objection,

the Performing Settlors shall within the thirty (30) day period

remit a certified or cashier's check for an amount covering any

non-contested Future Response Cost to the United States in the

manner described in Paragraphs A and C of this Section.

Simultaneously Performing Settlors shall initiate the dispute

resolution procedures in Section XXII. If the United States

prevails in the dispute, within five days of the resolution of

the dispute, Performing Settlors shall pay to the United States

the disputed monies and accrued interest in the manner described

in Paragraphs A and C of this Section. The dispute resolution

procedures set forth in Section XXII shall be the exclusive

mechanisms for resolving disputes regarding Performing Settlors'
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obligation to reimburse the United States for its Future Response

Costs.

E. In the event that the payments required by this Consent

Decree are not timely made, Performing Settlors shall pay

interest on the unpaid balance at the rate established pursuant

to Section 107(a) of CERCLA, 42 U.S.C. S 9607. Payments made

under this Paragraph shall be in addition to such other remedies

or sanctions available to Plaintiff by virtue of Performing

Settlors' failure to make timely payments under this Section.

XX. INDEMNIFICATION AND INSURANCE

A. The United States does not assume any liability for

entering into this agreement or for designating Performing

Settlors as EPA's authorized representatives under

Section 104(e) of CERCLA, 42 U.S.C. S 9604(e). Performing

Settlors shall indemnify and save and hold harmless the United

States, its officials, agents, employees, contractors, or

representatives from any and all claims or causes of action

arising from or on account of acts or omissions of Performing

Settlors, their officers, employees, agents, contractors,

subcontractors, and any persons acting on their behalf or under

their control, in carrying out activities pursuant to this

Consent Decree. The United States shall not be held out as a

party to any contract entered into by or on behalf of Performing

Settlors in carrying out activities pursuant to this Consent

Decree. Neither Performing Settlors nor any such contractor

shall be considered an agent of the United States.
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B. Performing Settlors waive, and shall indemnify and hold

harmless the United States with respect to any claims for damages

or reimbursement from the United States or for set-off of any

payments made or to be made to the United States, arising from or

on account of any contract, agreement, or arrangement between

Performing Settlors and any person for performance of work on or

relating to the Site, including claims due to construction

delays. Nothing in Paragraphs A or B of this Section XX shall be

construed as or deemed a waiver of Performing Settlors' rights to

pursue an action against the United States under the Federal Tort

Claims Act or protections under 107(d) of CERCLA, 42 U.S.C.

S 9607(d).

C. No later than ten (10) days prior to commencing any

Work, Performing Settlors shall secure, and shall maintain until

the fifth anniversary of the termination of this Consent Decree

comprehensive general liability and automobile insurance with

limits of fifteen million dollars, combined single limit or a

substitute for such insurance as provided for in Section XV of

this Consent Decree (and in addition to the Financial Assurance

for the ability to complete Work) that is satisfactory to EPA.

In addition, for the duration of this Consent Decree, Performing

Settlors shall satisfy, or shall ensure that their contractors

or contractors satisfy, all applicable laws and regulations

regarding the provision of workmen's compensation insurance for

all persons performing the Work on behalf of Performing Settlors

in furtherance of this Consent Decree. Prior to commencement of

the Work under this Consent Decree, Performing Settlors shall
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provide to EPA certificates of such insurance and at the request

of Plaintiff a copy of each insurance policy. If Performing

Settlors demonstrate by evidence satisfactory to EPA that any

contractor or subcontractor maintains insurance equivalent to

that described above, or insurance covering the same risks but in

a lesser amount, then, with respect to that contractor or

subcontractor, Performing Settlors need provide only that portion

of the insurance described above which is not maintained by the

contractor or subcontractor.

XXI. FORCE MAJEURE

A. "Force Maleure" is defined for the purposes of this

Consent Decree as any event arising from causes beyond the

control of Performing Settlors and of any entity controlled by

Performing Settlors, including their contractors and

subcontractors, which could not have been overcome by due

diligence, which delays or prevents the performance of any

obligation under this Consent Decree. "Force Maleure" does not

include financial inability to complete the work or a failure to

attain the Performance Standards.

B. when circumstances occur which may delay or prevent the

completion of any phase of the Work or access to the Site or to

any property on which part of the Work is to be performed,

whether or not caused by a force maleure event, Performing

Settlors shall notify the EPA Project Coordinator orally of the

circumstances within forty-eight (48) hours of when Performing

Settlors first knew or should have known that the event might

cause delay. If the EPA Project Coordinator is unavailable,
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Performing Settlors shall notify the alternate Project

Coordinator or the Director of the Waste Management Division, EPA

Region IV. Within five (5) working days after Performing

Settlors first became aware of such circumstances, Performing

Settlors shall supply to Plaintiff in writing: (1) the reasons

for the delay; (2) the anticipated duration of the delay; (3)

all actions taken or to be taken to prevent or minimize the

delay; and (4) a schedule for implementation of any measures to

be taken to mitigate the effect of the delay. Performing

Settlors shall exercise best efforts to avoid or minimize any

delay and any effects of a delay. Failure to comply with the

above requirements shall preclude Performing Settlors from

asserting any claim of force maleure.

C. If EPA agrees that a delay is or was caused by a force

majeure event, the time for performance of the obligations under

this Consent Decree that are directly affected by the force

majeure event shall be extended by agreement of the parties,

pursuant to Section XXXI, for a period of time not to exceed the

actual duration of the delay caused by the force maleure event.

An extension of the time for performance of the obligation

directly affected by the force maleure event shall not

necessarily justify an extension of time for performance of any

subsequent obligation.

D. If EPA does not agree that the delay or anticipated

delay has been or will be caused by a force maleure event, or

does not agree with Performing Settlors on the length of the

extension, the issue shall be subject to the dispute resolution
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procedures set forth in Section XXII of the Consent Decree. In

any such proceeding, to qualify for a force majeure defense,

Performing Settlors shall have the burden of proving by a

preponderance of the evidence that the delay or anticipated delay

has been or will be caused by a force majeure event, that the

duration of the delay was or will be warranted under the

circumstances, that best efforts were exercised to avoid and

mitigate the effects of the delay, and that Performing Settlors

complied with the requirements of Paragraph B of this Section.

Should Performing Settlors carry this burden, the delay at issue

shall be deemed not to be a violation by Performing Settlors of

the affected obligation of the Consent Decree.

XXII. DISPUTE RESOLUTION

A. Unless otherwise expressly provided for in this Consent

Decree, the dispute resolution procedures of this Section shall

be the exclusive mechanism to resolve disputes arising under or

with respect to this Consent Decree and shall apply to all

provisions of this Consent Decree. However, the procedures set

forth in this Section shall not apply to actions by the United

States to enforce obligations of Performing Settlors that have

not been disputed in accordance with this Section.

B. Any dispute which arises under or with respect to this

Consent Decree shall in the first instance be the subject of

informal negotiations between the parties to the dispute. The

period for informal negotiations shall not exceed twenty (20)

days from the time the dispute arises, unless it is modified by

agreement of the parties to the dispute. The dispute shall be
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considered to have arisen when one party notifies the other

parties in writing that there is a dispute.

C. In the event that the parties cannot resolve a dispute

by informal negotiations under the preceding Paragraph, then the

position advanced by EPA shall be considered binding unless,

within fourteen (14) days after the conclusion of the informal

negotiation period, Performing Settlors invoke the formal dispute

resolution procedures of this Section by serving on the United

States a written statement of position on the matter in dispute,

including but not limited to, any factual data, analysis or

opinion supporting that position and any supporting documentation

relied upon by Performing Settlors.

D. Formal dispute resolution for disputes pertaining to

the selection or adequacy of any response action and all other

disputes that are accorded review on the administrative record

under applicable principles of administrative law shall be

conducted pursuant to the procedures set forth in this Paragraph.

For purposes of this Paragraph, the adequacy of any response

action includes, without limitation* (1) the adequacy or

appropriateness of plans, procedures to implement plans, or any

other items requiring approval by EPA under this Consent Decree;

and (2) the adequacy of response actions performed pursuant to

this Consent Decree.

1. An administrative record of the dispute governed by

this Paragraph D shall be maintained by EPA and shall contain all

statements of position including supporting documentation,
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submitted pursuant to this Paragraph and Paragraph C of this

Section.

2. Within fourteen (14) business days after receipt

of Performing Settlors' statement of position submitted pursuant

to Paragraph C, EPA will serve on Performing Settlors its

statement of position, including, but not limited to, any factual

data, analysis, or opinion supporting that position and all

supporting documentation relied upon by EPA, in response to

Performing Settlors' statement of position. Where appropriate,

EPA may allow submission of supplemental statements of position

by both parties to the dispute.

3. The Director of the Waste Management Division, EPA

Region IV, will issue a final administrative decision resolving

the dispute based on the administrative record described in

Paragraph D.I. This decision shall be binding upon Performing

Settlors subject only to the right to seek judicial review

pursuant to Paragraph D.4 and D.5.

4. Any administrative decision by EPA pursuant to

Paragraph D.3 shall be reviewable by this Court, provided that

notice of judicial appeal is filed by Performing Settlors with

the Court and served on all parties within fourteen (14) business

days of receipt of EPA's decision. The notice of judicial appeal

shall include a description of the matter in dispute, the efforts

made by the parties to resolve it, the relief requested, and the

schedule, if any, within which the dispute must be resolved to

ensure orderly implementation of this Consent Decree. The United
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States may file a response to Performing Settlors' notice of

judicial appeal.

5. In proceeding on any dispute governed by this

Paragraph, Performing Settlors shall have the burden of

demonstrating that the decision of the Waste Management Division

Director is arbitrary and capricious or otherwise not in

accordance with the law. Judicial review of EPA's decision shall

be on the administrative record compiled pursuant to Paragraphs

D.1 and D.2.

E. Formal dispute resolution for disputes that neither

pertains to the selection or adequacy of any response action nor

are otherwise accorded review on the administrative record under

applicable principles of administrative law, shall be governed by

this Paragraph.

1. Following receipt of Performing Settlors'

statement of position submitted pursuant to Paragraph C, the

Waste Management Division Director will issue a final decision

resolving the dispute. The Waste Management Division Director's

decision shall be binding on Performing Settlors unless, within

ten (10) days of receipt of the decision, Performing Settlors

file with the Court and serve on all parties a notice of judicial

appeal setting forth the matter in dispute, the efforts made by

the parties to resolve it, the relief requested, and the

schedule, if any, within which the dispute must be resolved to

ensure orderly implementation of the Consent Decree. The United

States may file a response to Performing Settlors' notice of

judicial appeal.
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2. Notwithstanding Paragraph S of Section I

(Background) of this Consent Decree, judicial review of any

dispute governed by this Paragraph shall be governed by

applicable provisions of law.

F. The invocation of formal dispute resolution procedures

under this Section shall not of itself extend, postpone or affect

in any way any obligation of Performing Settlors under this

Consent Decree, except that payment of stipulated penalties with

respect to the disputed matter shall be stayed pending resolution

of the dispute as provided in Section XXIII. Notwithstanding the

stay of payment, stipulated penalties shall accrue from the first

day of noncompliance with any applicable provision of this

Consent Decree. In the event that Performing Settlors do not

prevail on the disputed issue, stipulated penalties shall be

assessed and paid as provided in Section XXIII (Stipulated

Penalties).

G. Nothing in this Consent Decree shall be construed to

allow any dispute by Performing Settlors regarding the validity

of the ROD'S provisions. Notwithstanding the foregoing, if,

after the first periodic review under Section IX of this Consent

Decree, Performing Settlors believe they can demonstrate that it

is technically impracticable (within the meaning of CERCLA

Section 121(d)(4)(C), 42 U.S.C. S 9621(d)(4)(C), to achieve the

Performance Standards for groundwater, then they may petition EPA

for a modification of such standards. Such petition shall

include, without limitation, comprehensive groundwater monitoring

data that has been generated in accordance with Section XI
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(Quality Assurance) of this Consent Decree and has been subject

to quality assurance procedures, to support a finding of

technical impracticability. EPA may decide to approve or to deny

such petition. EPA's determination shall be a matter pertaining

to the selection or adequacy of a response action and shall be

subject to the dispute resolution provisions of Paragraphs A

through D of this Section.

H. Performing Settlors acknowledge that any decision to

approve Performing Settlors' petition shall be subject to all

applicable provisions of CERCLA and the NCP, including, without

limitation, public notice and comment procedures and

participation by the State of South Carolina. On the basis of

any new data that Performing Settlors believe will support a

finding of technical impracticability, Performing Settlors may

re-petition EPA under this provision; provided, however, that

Performing Settlors shall not be permitted to do so more than

once every twelve (12) months.

XXIII. STIPULATED PENALTIES

A. Performing Settlors shall be jointly and severally

liable for stipulated penalties, in the amounts set forth in

Paragraphs H and I of this Section, to the United States for

violations of this Consent Decree. "Compliance" by Performing

Settlors shall include completion of any activity under this

Consent Decree or any plan approved under this Consent Decree in

an acceptable manner and within the specified time schedules

established by and approved under this Consent Decree.
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B. All penalties shall begin to accrue on the day that

complete performance is due or a violation occurs, and continue

to accrue through the final day of correction of the

noncompliance. Nothing herein shall prevent the simultaneous

accrual of separate penalties for separate violations of this

Consent Decree.

C. Following EPA's determination that Performing Settlors

have failed to comply with the requirements of this Consent

Decree, EPA shall give Performing Settlors written notification

of the same and describe the noncompliance within ten (10)

business days of making said determination. The notification

shall also indicate the amount of penalties due. Notwithstanding

the foregoing, penalties shall accrue as provided in the

preceding Paragraph regardless of whether EPA has notified the

Performing Settlors of a violation, and regardless of whether

such notice is given within the ten-day time period specified

herein.

D. All penalties owed to the United States under this

Section shall be payable within thirty (30) days of receipt of

the notification of noncompliance, unless Performing Settlors

invoke the dispute resolution procedures under Section XXII.

Penalties shall accrue from the date of violation regardless of

whether the United States has notified Performing Settlors of a

violation. Performing Settlors shall pay interest on the unpaid

balance, which shall begin to accrue at the end of the thirty-day

period at the rate established pursuant to Section 107(a) of

CERCLA, 42 U.S.C. S 9607. All payments under this Section shall
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be paid by certified check made payable to "EPA Hazardous

Substance Superfund," shall be mailed to Superfund Accounting,

P.O. Box 100142, Atlanta, Georgia 30384, and shall reference

CERCLA Number 15 and DOJ Case Number 90-7-1-61A. Copies of the

transmittal letters shall be mailed to the Department of Justice

and EPA at the addresses listed in Section XXVIII.

E. Neither the filing of a petition to resolve a dispute

nor the payment of penalties shall alter in any way Performing

Settlors' obligation to complete the performance required

hereunder.

F. Performing Settlors may dispute the United States'

right to the stated amount of penalties by invoking the dispute

resolution procedures under Section XXII herein. Penalties shall

accrue but need not be paid during the dispute resolution period.

If a disputed matter is submitted to the District Court, the

period of dispute shall end upon the rendering of a decision by

the District Court regardless of whether any party appeals such

decision. If Performing Settlors do not prevail upon resolution,

the United States has the right to collect all penalties which

accrued prior to and during the period of dispute. If Performing

Settlors prevail upon resolution, no penalties shall be paid.

G. If Performing Settlors fail to pay stipulated

penalties, the United States may institute proceedings to collect

the penalties, as well as interest. However, nothing in this

Section shall be construed as prohibiting, altering, or in any

way limiting the ability of Plaintiff to seek any other remedies

or sanctions available by virtue of Performing Settlors'
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violation of this Decree or of the statutes and regulations upon

which it is based.

H. Schedule of Payments for Stipulated Penalties.

SCHEDULE A

Penalty Per Violation Period of
Per Day Noncompliance
$ 1,500 1st thru 7th day
$ 5,000 8th thru 15th day
$ 7,500 16th thru 30th day
$10,000 31st day and beyond

The Schedule A payments will apply to any noncompliance with this

Consent Decree identified as follows:

1. Payments of all monies required to be paid under this

Consent Decree, including Section XIX (Reimbursement of

Response Costs), but excluding stipulated penalties

assessed under this Section XXIII.

2. Full implementation and completion of the RA Work Plan

according to the schedule therein and as required by

this Consent Decree, and other actions required under

Section XVIII (Endangerment and Future Response).

3. Failure to timely submit the RD Work Plan under Section

VIII C of this Consent Decree.

4. Failure to timely submit the RA Work Plan under Section

viii D of this Consent Decree.

5. Failure to perform the Operation and Maintenance Plan,

required under the SOW, and any modifications thereto.
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SCHEDULE B

Penalty Per Violation Period of
Per Day Noncompliance
$ 750 1st thru 7th day
$2,000 8th thru 15th day
$3,000 16th thru 30th day
$5,000 31st day and beyond

The Schedule B payment will apply to any noncompliance of this

Consent Decree identified as follows:

1. Failure to timely provide Assurance of Ability to

complete work as required under Section XV of this

Consent Decree.

2. Failure to timely submit the RD Work Plan major

deliverables required under Section VIII C of this

Consent Decree.

3. Failure to timely submit the RA Work Plan major

deliverables required under Section VIII D of this

Consent Decree.

4. Failure to timely submit any modifications requested by

EPA or its representatives to the RD Work Plan.

5. Failure to timely submit any modifications requested by

EPA or its representatives to the RA Work Plan.

6. Performing Settlors' failure to perform additional

response actions as required under Section X

(Additional Work) of this Consent Decree.

For the purpose of Schedule B, major deliverables shall be deemed

those deliverables designated as "Major" on the list of

deliverables attached to the Statement of Work in Appendix 3.
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I. Except as provided in Paragraph H of this Section,

Performing Settlors shall be liable for stipulated penalties in

the amount of $500 per violation for each day of noncompliance

with all requirements of this Consent Decree other than those

specified in Paragraph H. of this Section.

J. Performing Settlors shall not be liable for stipulated

penalties for failure to achieve applicable Performance Standards

notwithstanding, in and of itself, the Performing Settlors'

timely and proper implementation of the Work according to the

Statement of Work, Remedial Design Work Plan and the Remedial

Action Work Plan.

K. Performing Settlors agree not to deduct the payment

of stipulated penalties for federal tax purposes.

L. In imposing stipulated penalties under this Section,

good faith efforts of Performing Settlors to comply or a good

faith dispute as to the underlying requirement shall be

considered.

M. Notwithstanding anything to the contrary contained in

this Section, while stipulated penalties may be imposed for

Performing Settlors' failure to comply with any obligations that

Performing Settlors have agreed to undertake prior to entry of

this Consent Decree/ no stipulated penalties shall be due and

payable with respect to any such failure until such time as this

Consent Decree is entered by the United States District Court and

Performing Settlors have had an opportunity to invoke the dispute

resolution procedures of Section XXII. Performing Settlors shall

invoke such procedures with respect to any alleged violation of
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which they have been given notice prior to the entry of the

Decree within thirty (30) days after entry of this Consent

Decree.

XXIV. COVENANTS NOT TO SUE BY PLAINTIFF

A. In consideration of the actions that will be performed

and the payments that will be made by Performing Settlors under

the terms of the Consent Decree, and except as specifically

provided in Paragraphs B through F of this Section, the United

States covenants not to sue or to take administrative action

against Performing Settlors for "Covered Matters." With respect

to this Site and for the purposes of this Section, Covered

Matters shall include civil liability to the United States for

causes of action arising under Sections 106 and 107(a)

42 U.S.C. §§ 9606 or 9607(a) of CERCLA, and under Section 7003 of

RCRA, 42 U.S.C. § 6973, and for performance of the Work and for

recovery of Response Costs as defined in this Consent Decree.

Notwithstanding the foregoing, "Covered Matters" shall

not include:

(1) Performing Settlors' liability to the United

States for the costs awarded to it under the Judgment referenced

in Paragraph M of Section IV of this Consent Decree. This

Consent Decree is not intended to and shall not be construed as

affecting Plaintiff's rights to recover such costs from

Performing Settlors. Performing Settlors shall remain liable to

the United States for the costs awarded to it under that Judgment

referenced in Paragraph M of Section IV of this Consent Decree

until such time as that judgment is satisfied, and;
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(2) Performing Settlors' liability to the United

States to perform or finance additional response actions that

Performing Settlors are not obligated to perform under Section X

of this Consent Decree, and that Performing Settlors do not

perform pursuant to said Section. This Consent Decree is not

intended to and shall not prevent EPA from exercising any of its

rights under CERCLA or any other applicable authority with regard

to any such additional response actions, including, but not

limited to, its right to implement such actions and seek to

recover those response costs from Performing Settlers; its right

to seek to compel Performing Settlers to perform such additional

response actions; or its right to take any other judicial or

administrative actions against Performing Settlors with respect

to such additional response actions and any response costs

associated with such actions.

B. Except with respect to future liability relating to

additional response activities at the Site not identified in the

ROD or the SOW and except as specifically provided in Paragraphs

C through D of this Section, these covenants not to sue shall

take effect upon the receipt by EPA of the payments required by

this Consent Decree under Section XIX. With respect to such

future liability, these covenants not to sue shall take effect

upon EPA issuance of the certification of completion of the Work

pursuant to Section XVII. These covenants not to sue are

conditioned upon complete and satisfactory performance by

Performing Settlors of their obligations under this Consent
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Decree. These covenants not to sue extend to Performing Settlors

and do not extend to any other person.

C. United States' Pre-Certi£ication reservations

Notwithstanding any other provision of this Consent

Decree, the United States reserves the right to institute

proceedings in this action or in a new action seeking to compel

Performing Settlors (1) to perform additional response actions at

the Site or (2) to reimburse the United States for response costs

if, prior to EPA issuance of the certification of completion of

the Work pursuant to Section XVII:

(i) conditions at the Site, previously unknown to the
United States, are discovered after the entry of
this Consent Decree, or

(ii) information is received, in whole or in part,
after the entry of this Consent Decree,

and the EPA Administrator or his delegate finds, based on these

previously unknown conditions or this information together with

any other relevant information, that the Work is not protective

of human health and/or the environment.

D. United States' Post-Certification reservations

Notwithstanding any other provision of this Consent

Decree, the United States reserves the right to institute

proceedings in this action or in a new action, or to issue an

administrative order seeking to compel Performing Settlors (1) to

perform additional response actions at the Site or (2) to

reimburse the United States for response costs if, subsequent to

certification of completion of the Work:

(i) conditions at the Site, previously unknown to the
United States, are discovered after the
certification of completion; or
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(ii) information is received, in whole or in part,
after the certification of completion, and the EPA
Administrator or his delegate finds, based on
these previously unknown conditions or this
information together with other relevant
information, that the Work is not protective of
human health and/or the environment.

The above-mentioned reservation of rights includes the right to

institute proceedings in this action or in a new action to seek

reimbursement of costs incurred as a result of actions undertaken

pursuant to Section 121(c) of CERCLA,

42 U.S.C. § 9621(c).

E. For purposes of Paragraph C of this Section, the

information received and the conditions known to the United

States shall include that information and those conditions set

forth in the Record of Decision for the Site and the

administrative record supporting the Record of Decision. For

purposes of Paragraph D of this Section, the information received

by and the conditions known to the United States shall include

that information and those conditions set forth in the Record of

Decision and any information received by the United States

pursuant to the requirements of this Consent Decree prior to the

certification of completion of the Work.

F. United States7 General reservations of rights

The covenants not to sue set forth above do not pertain

to any matters other than those expressly specified to be Covered

Matters as defined in this Section. The United States reserves,

and this Consent Decree is without prejudice to, all rights

against Performing Settlors with respect to all other matters,

including but not limited to:
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1. claims based on a failure by Performing Settlors to

meet a requirement of this Consent Decree;

2. liability arising from the past, present, or future

disposal, release, or threat of release of hazardous substances

outside of the Site and not attributable to the Site;

3. liability for the disposal of any hazardous

substances taken from the Site;

4. liability for damages for injury to, destruction of,

or loss of natural resources;

5. any matter as to which the United States is owed

indemnification under this Consent Decree;

6. criminal liability;

7. liability for violations of federal law which occur

during implementation of the remedial action;

8. liability for costs that the United States will

incur related to the Site that are not within the definition of

Future Response Costs; and

9. previously incurred response costs not included in

the amounts reimbursed pursuant to Section XIX, including,

without limitation, those response costs awarded to the United

States in connection with the surficial cleanup of the Site under

the judgment referenced in Paragraph M of Section IV.

10. liability for additional response actions as

provided for in item (1) of Paragraph A of this Section.

H. Notwithstanding any other provision of this Consent

Decree, the United States retains all authority and reserves all

rights to take any and all response actions authorized by law.
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I. Subject to the reservations of rights in this Section,

the United States agrees that by entering into and carrying out

the terms of this Consent Decree, each of the Performing Settlors

will have resolved their liability to the United States for

Covered Matters, as defined in this Section, pursuant to Section

122(g)(5) of CERCLA, 42 U.S.C. § 9622(g)(5), and shall not be

liable for claims for contribution for Covered Matters as defined

in this Section.

XXV. COVENANTS BY PERFORMING SETTLORS

Performing Settlors hereby covenant not to sue the United

States for any claims related to or arising from any response

action taken with respect to the Site or this Consent Decree,

including any direct or indirect claim for reimbursement from the

Hazardous Substance Superfund established pursuant to Section 221

of CERCLA, 42 U.S.C. § 9631, or to seek any other costs, damages,

attorney's fees from the United States arising out of response

activities at the Site. Furthermore, the Performing Settlors

hereby release the United States from all liability for CERCLA

response costs, whether under Section 107(a)(4)(B) of CERCLA,

42 U.S.C. § 9607 or in contribution under Section 113(f) of

CERCLA, 42 U.S.C. § 9613. Nothing in this Consent Decree shall

be deemed to constitute preauthorization of a claim within the

meaning of Section 111 of CERCLA, 42 U.S.C. S 9611, or 40 C.F.R.

§ 300.25(d). However, Performing Settlors reserve, and this

Consent Decree is without prejudice to: (i) actions against the

United States based on negligent actions taken directly by the

United States (not including oversight or approval of Performing
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Settlors' plans or activities) that are brought pursuant to any

statute other than CERCLA and for which the waiver of sovereign

immunity is found in a statute other than CERCLA; or (ii) actions

against the Federal Settling Agencies for matters related to or

arising from any response action taken with respect to the Site

and for which the Federal Settling Agencies are not entitled to

contribution protection under Section VI of this Consent Decree.

Performing Settlors acknowledge that Cash-out Settlors and the

Federal Settling Agencies are entitled to contribution

protection from actions by Performing Settlors for Covered

Matters as defined in Section VI of this Consent Decree.

XXVI. ACCESS TO INFORMATION

A. Performing Settlors shall provide to EPA, upon request,

all documents and information within their possession and/or

control or that of their contractors or agents relating to

activities at the Site or to the implementation of this Consent

Decree, including sampling, and analysis records, chain of

custody records, manifests, shipping logs, receipts, reports,

sample traffic routing, correspondence, or other documents or

information related to the Work undertaken pursuant to this

Consent Decree. Performing Settlors shall also make available to

EPA, for the purposes of investigation or information gathering,

their employees, agents, or representatives with knowledge of

relevant facts concerning the performance of the Work.

B. Performing Settlors may assert business confidentiality

claims covering part or all of the documents or information

submitted to Plaintiff under this Consent Decree to the extent
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permitted by and in accordance with Section 104(e)(7) of CERCLA,

42 U.S.C. S 9604(e)(7), and 40 C.F.R. § 2.203(b). Such an

assertion will be adequately substantiated when the assertion is

made. Documents or information determined to be confidential by

EPA will be afforded the protection specified in 40 C.F.R.

Part 2, Subpart B. If no claim of confidentiality accompanies

specific documents or information when they are submitted to EPA,

or if EPA has notified Performing Settlors that the documents or

information are not confidential under the standards of Section

104(e)(7) of CERCLA, 42 U.S.C. § 604(e)(7), and 40 .F.R.

§ .203(b), the public may be given access to such documents or

information without further notice to Performing Settlors.

C. No claim of confidentiality shall be made with respect

to any sampling or analytical data or any other documents or

information evidencing conditions at or around the Site.

D. The parties to this Consent Decree waive any objection

to the admissibility into evidence (without waiving any objection

as to weight and relevance) of the results of any analyses of

sampling conducted by or for them at the Site or of other data

gathered pursuant to this Consent Decree that has been verified

by the quality assurance/quality control procedures established

pursuant to Section XI.

XXVII. RETENTION OF RECORDS

A. Until EPA issuance of the certification of completion

of the Work pursuant to Section XVII and termination of this

Consent Decree, Performing Settlors shall preserve, and shall

instruct their contractors and agents to preserve, all documents,
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records, and information of whatever kind, nature, or description

relating to the performance of the Work.

B. For six (6) years after EPA issuance of the

certification of completion of the Work pursuant to Section

XVII, Performing Settlors shall preserve and retain all records

and documents now in its possession or control that relate in any

manner to the Site. After this document retention period,

Performing Settlors shall notify the United States at least

ninety (90) calendar days prior to the destruction of any such

records or documents, and upon request by the United States,

Performing Settlors shall relinquish custody of the records or

documents to EPA. Additionally, if the United States requests

all documents be preserved for a longer period of time,

Performing Settlors shall comply with the request.

XXVIII. NOTICES AND SUBMISSIONS

A. Whenever, under the terms of this Consent Decree,

written notice is required to be given or a report or other

document is required to be sent by one party to another, it shall

be directed to the individuals and the addresses specified below,

unless those individuals or their successors give notice of a

change to the other parties in writing. Written notice as

specified herein shall constitute complete satisfaction of any

written notice requirement of the Consent Decree with respect to

the United States, EPA, and the Settlors, respectively.

B. Unless noted otherwise, where written notice is

required to be given or a report or other document is required to

be submitted, such notice shall be sent to:
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The United States Environmental Protection Agency

Steven M. Sandier
Remedial Project Manager
Waste Management Division
U. S. Environmental Protection Agency, Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365

Copies of checks and payment transmittal letters:

Accounts Receivable Specialist
Financial Management Office
U. S. Environmental Protection Agency, Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365

The Settlors and Federal Settling Agencies

See Appendix 5 attached to this Order and incorporated herein by
this reference.

For Informational Purposes Only

The Department of Justice
Chief, Environmental Enforcement Section
Land and Natural Resources Division
10th & Pennsylvania Avenue, N.W.
Washington, D.C. 20530

RE: DOJ #90-7-l-61A

and

Teresa Harris Atkins
Assistant Regional Counsel
United States Environmental Protection Agency
345 Courtland Street, N.E.
Atlanta, Georgia 30365

As to the State of South Carolina

Keith Lindler
South Carolina Department of Health and Environmental

Control
2600 Bull Street
Columbia, South Carolina 29201
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XIX. EFFECTIVE AND TERMINATION DATES

A. The effective date of this Consent Decree shall be the

date upon which this Consent Decree is entered by the Court,

except as otherwise provided herein.

B. Upon notice by EPA to the Court that EPA has issued the

certification of completion of the Work pursuant to Section XVII

and that Performing Settlors have satisfied their obligations

under Sections XIX (Reimbursement of Response Costs) and XXIII

(Stipulated Penalties), this Consent Decree shall terminate upon

the motion of any party. Termination of this Consent Decree

shall not affect the Covenants Not to Sue (Sections XXIV and XXV

above), including all reservations pertaining to those covenants,

and shall not affect any continuing obligation of Performing

Settlors under Sections IX, XII, XIII, XX, XXVI and XXVII.

XXX. RETENTION OF JURISDICTION

This Court will retain jurisdiction for the purpose of

enabling any of the parties to this Consent Decree to apply to

the Court at any time for such further order, direction, and

relief as may be necessary or appropriate for the construction or

modification of this Consent Decree, or to effectuate or enforce

compliance with its terms, or to resolve disputes in accordance

with Section XXII hereof.

XXXI. MODIFICATION

No material modifications shall be made to this Consent

Decree without written notification to and written approval of

the parties whose rights and obligations are altered by such

modifications and of the Court except as provided in Section XIV.
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The notification required by this Section shall set forth the

nature of and reasons for the requested modification. No oral

modification of this Consent Decree shall be effective.

Modifications that do not materially alter the requirements of

this Consent Decree, such as minor schedule changes, may be made

upon the written consent of all parties whose rights and

obligations are altered by such modifications, which consent

shall be filed with this Court. Nothing in this Section shall be

deemed to alter the Court's power to supervise or modify this

Consent Decree.

XXXII. COMMUNITY RELATIONS

Performing Settlors shall cooperate with EPA in providing

information regarding the Work to the public. As requested by

EPA, Performing Settlors shall participate in the preparation of

such information for dissemination to the public and in public

meetings which may be held or sponsored by EPA to explain

activities at or relating to the Site.

XXXIII. LODGING AND OPPORTUNITY FOR PUBLIC COMMENT

This Consent Decree shall be lodged with the Court for a

period of not less than thirty (30) days for public notice and

comment in accordance with Section 122(d)(2) of CERCLA, 42 U.S.C.

§ 9622(d)(2), and 28 C.F.R. § 50.7. The United States reserves

the right to withdraw or withhold its consent if the comments

regarding the Consent Decree disclose facts or considerations

which indicate that the Consent Decree is inappropriate,

improper, or inadequate. Settlors consent to the entry of this

Consent Decree without further notice.
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XXXIV. SIGNATORIES

A. Each undersigned representative of a party to this

Decree certifies that he or she is fully authorized to

ir into the terms and conditions of this Consent Decree and to

ite and legally bind such party to this document.

I. Bach Settlor shall identify, on the attached signature

>, the name and address of an agent who is authorized to

sept service of process by mail on its behalf with respect to

all aatters arising under or relating to this Consent Decree.

Settlors hereby agree to accept service in that manner and to

waive the formal service requirements set forth in Rule 4 of the

federal Mules of Civil Procedure, including service of a summons,

any applicable local rules of this Court.

•O OftDIRED THIS 7̂>*" PAY OF

MIGNED PARTIES enter into this Consent Decree in tl
tter of the United States of America v. All led-Signal IncJ et.
, relating to the SCRDI Bluff Road Superfund Site.

FOR THE UNITED STATES OF
AMERICA!

-__ — __ - v y J^ — ,, v - ,. _^, ,- _ _^ _̂ .-

Acting; Assistant Attorney General
Bnv4p>onment and Natural Resources
Division

Washington, D.C. 20530
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Quentin C. Pair
Environmental Enforcement Section
Environment and Natural Resources
Division

U.S. Department of Justice
P.O. Box 7611
Ben Franklin Station
Washington, D.C. 20044
(202) 514-1999

E. Bart Daniel
United States Attorney

By: John B. Grimball

ID. No. 2480
Assistant United States Attorney
District of South Carolina
United States Department of Justice
P.O. Box 2266
Columbia, South Carolina 29202
(803) 765-5483

Greer C. Tidwell
Regional Administrator
Region IV
U.S. Environmental Protection
Agency

345 Courtland Street, N.E.
Atlanta, Georgia 30365

Teresa Harris Atkins
Assistant Regional Counsel
U.S. Environmental Protection
Agency

Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365
(404) 347-2641
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Harriet M. Deal
Assistant Regional Counsel
U.S. Environmental Protection
Agency

Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365
(404) 347-2641



STATES ENVIRONMENTAL PROTECTION AGENCY

'LANATION OF SIGNIFICANT.DIFFERENCES AND
START OF REMEDIATION ACTIVITIES

SCRDI BLUFF ROAD SUPERFUND SITE

Richland County, South Carolina JUNE 1994

Thi* fact sheet it one of a series of seven designed to inform residents and local officials of the on-going cleanup
efforts at the site. A number of terms specific to the Superfund process (printed in told print) are defined in the
glossary at the end of this publication.

INTRODUCTION

This fact sheet constitutes an Explanation of
Significant Differences providing
information to the public concerning the
selected cleanup alternative for the SCRDI
Bluff Road Site in Columbia, Richland
County, South Carolina, and provides notice
of the start of remediation activities. As the
lead agency at this Site, EPA issued a
Record of Decision (ROD) on September
12, 1990, following a Remedial
Investigation/Feasibility Study (RI/FS)
performed by the Potentially Responsible
Parties (PRPs). The South Carolina
Department of Health and Environmental
Control (SCDHEQ is the support agency for
remedial activities at the Site.

In the ROD, EPA stated that air emissions
from the Soil Vapor Extraction (SVE)
system, the system selected to treat
contaminated soils, would be treated through
use of vapor phase carbon adsorption filters
(carbon filters) or by fume incineration (also
known as catalytic oxidation or "CATOX").
Subsequent analysis during the remedial
design process has shown that the use of
CATOX (also known as fume incineration or
catalytic oxidation) would be more efficient,
allow greater operational flexibility, allow
for higher extraction rates of contaminants,
and be more cost effective than carbon
filters. Also the use of catalytic oxidation
rather than carbon filters eliminates the need
to ship spent carbon to a landfill for

disposal.

This Explanation of Significant Differences
(BSD) represents part of EPA's public
participation requirements under Section
117(c) of the Comprehensive Environmental
Response, Compensation and Liability Act
(CERCLA), also known as Superfund. This
ESD will become part of the Administrative
Record (AR) file, which contains the
information upon which EPA based its
selection of the remedy described in the
ROD. Additionally, the AR contains
documents EPA considered in deciding to
issue this ESD. The Administrative Record
for the SCRDI Bluff Road Site is available
to the public at the location listed on page 7.
This fact sheet on the South Carolina
Recycling and Disposal, Inc. (SCRDI) Bluff
Road Superfund Site (Bluff Road Site) in
Richland County, South Carolina has been
prepared by the Region IV Office of the
U.S. Environmental Protection Agency
(EPA). The purpose of this fact sheet is to
inform area citizens and local elected
officials of the use of the CATOX unit for
the soil remediation and to serve as an
Explanation of Significant Differences
(ESD). In addition, this ESD provides a
history of past site activities and informs the
public of the beginning of site remediation
activities. EPA issued a separate fact sheet
in early May 1994 advertising a public
meeting and the beginning of a public
comment period on possible issuance of an
ESD documenting the use of a CATOX unit
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DESCRIPTION AND HISTORY

The SCRDI Bluff Road Site is located in
Richland County, South Carolina about ten
miles south of the City of Columbia along
State Highway 48, also known as Bluff
Road. The SCRDI property consists of a
single rectangular parcel of land
approximately four (4) acres in size. The
site is directly across Bluff Road from the
entrance to the Westinghouse Nuclear Fuel
Rod Plant

Surface water flow from the SCRDI property
and the adjacent study area is directed to one
of two main drainage channels, a drainage
ditch parallel to Bluff Road that is a
tributary to Myers Creek, and Myers Creek
itself. Groundwater flow is to the south-
south east

The front half of the property was cleared,
and then used for various industrial and
commercial purposes. The back half of the
site is heavily wooded. Two lagoons remain
at the site that were utilized during the past
operations. The SCRDI Bluff Road Site was
operated as a collection center for Columbia
Organic Chemicals from 1975 to 1982 to
store, recycle, and dispose of chemical
wastes. Before 1975, the site was operated
as an acetylene gas manufacturing facility.

In March 1980, EPA conducted a site visit
and saw a number of leaking storage

drums. Samples of the drums contents and
the adjacent surficial soils were collected
and analyzed. The analyses showed the
presence of volatile organic and other
chemical compounds. An investigation of
groundwater quality was performed by the
South Carolina Department of Health and
Environmental Control (SCDHEC) in the fall
of 1980 which indicated that the
groundwater had been impacted by chemical
releases. Operations at the SCRDI Site were
shut down in 1982.

A cleanup of the surface of the site was
done in 1982 and 1983 under the direction
of the USEPA and SCDHEC. Over 7500
drums containing chemicals were removed
for proper disposal Visibly contaminated
soil and all above ground structures were
also removed and clean fill material was
used to fill excavations and provide clean
access road surfaces.

In September 1983, the site was listed on the
National Priorities List (NPL) under the
(CERCLA). Remedial Investigation (RI)
work was begun in 1984 and a Remedial
Investigation/Feasibility Study (RI/FS),
indicating cleanup alternatives for remaining
soil and groundwater contamination was
finalized in March 1990.

In May of 1990, EPA issued a Proposed
Plan for the cleanup of the SCRDI Bluff
Road Site. The Proposed Plan
recommended thermal desorption for the
cleanup of contaminated soils remaining at
the site, and extraction and treatment for
contaminated groundwater. During the
public comment period on the Proposed
Plan, comments were received that supported
a different alternative, Soil Vapor Extraction
(SVE) to clean up the soils. Under EPA
oversight, a pilot scale test of SVE was
conducted at the SCRDI Bluff Road Site in



Kgust 1990. The pilot test
ated that SVE was a feasible

ial technology for this site and was
apable of achieving the required target soil

clean-up levels in the vadose zone.
Concerns that EPA had regarding the amount
of clay in site soils and the effectiveness of
SVE were satisfactorily addressed. A
Record of Decision (ROD) was issued for
the site by EPA on September 12, 1990
which identified SVE as the recommended
remedial alternative for soils, and
groundwater extraction and treatment as the
recommended alternative for groundwater.

In addition to specifying Soil Vapor
Extraction as the preferred alternative for
treatment of the contaminated soils at the
SCRDI Bluff Road Site, the Record of
Decision specifies two options for the
treatment of the extracted vapors. The ROD
specifies that the extracted vapors will be
run through a vapor/liquid separator and then
finally treated either with vapor phase
carbon adsorption, or by fume incineration.

Since the ROD was issued in September
1990, EPA has negotiated with over 100
Potentially Responsible Parties (PRPs) that
had either operated, or had hazardous wastes
transported and disposed at the SCRDI Bluff
Road Site. The end product of the
negotiations was a Consent Decree (CD), a
contractual agreement where the PRPs
agreed to pay site cleanup and EPA
oversight costs. Litigation with adjacent
property owners over the PRP's and EPA's
access to property surrounding the site
caused significant delays (over two years) in
beginning remediation of the site.

On September 3, 1993, in accordance with
the requirements of the Consent Decree, the
PRP's submitted a draft design for the SVE

system, which both EPA and SCDHEC have
reviewed and issued comments on. Of the
two options identified in the ROD for SVE
vapor treatment, the draft design and its
revisions have selected fume incineration,
specifically, a catalytic oxidizer, or CATOX
unit, in lieu of the vapor phase carbon
(carbon filters). The PRP's consultants have
revised the draft design to incorporate EPA
and SCDHEC comments.

The project is in the Remedial Design (RD)
stage. The groundwater remediation is under
design. This ESD marks the completion of
the design for the soil remediation. The
actual construction and operation of the
remediation cleanup is called a Remedial
Action (RA).

Catalytic oxidation is the exact process used
to control exhaust emissions from
automobiles - except in the case of
automobiles, it is called a "catalytic
converter". The process uses a heated
catalyst to break down the vapors to
primarily water and carbon dioxide.

EXPLANATION OF SIGNIFICANT
DIFFERENCES

EPA policy requires that changes to RODs
have either a ROD Amendment or
Explanation of Significant Differences (ESD)
issued to describe the rationale for the
change, in this case, for the selection of
CATOX over vapor phase carbon adsorption.
EPA solicited comments prior to the
issuance of this ESD allowing the use of
CATOX in the SVE design. This fact sheet
documents the reasons for the use of the
CATOX unit in lieu of vapor phase carbon
adsorption for the treatment of the vapors
extracted by the SVE system.



Citizen concern over delays in the
remediation of the SCRDI Bluff Road site
was the primary reason for this fact sheet,
the May 16th Public Meeting, and EPA's
issuance of an ESD, as the ROD did
document the possible use of fume
incineration in the soil remediation by SVE.
Where a possible change has been discussed
in the ROD, issuance of an ESD is not
required. To further emphasize the
importance that EPA Region IV places on
citizen input, a public informational meeting
was held on May 16, 1994 in the
neighborhood adjacent to the site, the
Hopkins community. EPA provided a public
comment period for this ESD that concluded
two weeks following the meeting to decide
whether to issue this ESD to implement the
SVE with the CATOX unit rather than vapor
phase carbon adsorption (carbon filters).

SOIL VAPOR EXTRACTION

While the previous removal actions
conducted in 1982 and 1983 have removed
all leaking containers of contaminants off the
SCRDI property, soil contamination still
remains at the site. The Baseline Risk
Assessment presented in the Remedial
Investigation Report concluded that the
surface soils do not pose an unacceptable
risk to either human health or the
environment. However, the more highly
contaminated subsurface soils continue to
leach contaminants into the groundwater
below the site at unacceptable
concentrations. For this reason, a method of
cleaning the contaminated subsurface soils
was selected by EPA in the September, 1990
Record of Decision. That method is soil
vapor extraction, also commonly called soil
vacuum extraction or soil venting. The term
"in-situ" is often added to the description to
indicate that the soil is remediated in place

without excavation.

In-situ soil vacuum extraction is a proven
technology and was applied in an August,
1990 pilot test at the SCRDI Bluff Road Site
as well as in full scale remediation programs
at other Superfund Sites and chemical spills.
SVE has been selected for remediation of
soils at 107 Superfund Sites, including 7 in
USEPA Region IV. SVE can remove
volatile organic compounds (VOCs) and a
limited number of semi-volatile compounds
(SVOCs) from unsaturated soils and bedrock.
The vapors removed from the contaminated
soils containing the VOC's and SVOCs can
be treated by either vapor phase carbon or
fume incineration (such as the CATOX unit
mentioned earlier). During the operation of
the SVE system the effectiveness will be
monitored by periodically monitoring
contaminant concentrations in: 1) the treated
soil, 2) the untreated vapor entering the
system, and 3) in the treated vapor.

The SVE system to be constructed at the
Bluff Road Site consists of 19 air vacuum
wells installed in the unsdturated zone, up to
depths of some 12 to 14 feet below ground
surface. The actual wells will be constructed
of PVC pipe with a pump and manifold
system to apply a vacuum on the air wells.
The extracted vapors will be processed
through an in-line vapor/liquid separator (to
separate water from the vapor) with the
extracted VOC and SVOC vapors finally
treated by either vapor phase carbon
adsorption or a fume incinerator, in this
case, a catalytic oxidizer. The separated
water (a product of the extraction whether
the carbon filters or fume incineration is
used) will be containerized, treated as
necessary and disposed of at an EPA
approved facility. The treated air stream
will be monitored, and will comply with the
terms of a SCDHEC-issued air discharge



^discharged to the atmosphere.

•^^*!£'*'
Contractor selected to design and build

*SVE system has experience in over 300
Bother SVE installations, including many
other Superfund sites. The CATOX unit that
has been proposed has been utilized at other
remedial sites, including the Verona
Superfund Site, with a treatment efficiency
comparable to vapor phase carbon (carbon
filters). Because the exact quantity of
contaminants present in the subsurface soils
is not known, the CATOX unit provides
greater flexibility for continuous operations.
There is no need to routinely shut down the
system, as would be required to change
carbon filters when their capacity is reached.
This approach maximizes the system
operating time and provides for a reduced
remedial time period. The CATOX unit will
also provide for total on-site treatment of the
soils without the need for shipment of the
spent carbon to a landfill. Finally, the
CATOX unit can treat a greater mass of
contaminants per day than a vapor phase
carbon system, is more cost effective, and
allows for higher extraction rates during
initial operations.

SITE ACTIVITIES - CURRENT AND
PLANNED

In September, 1993 site access was obtained
to the properties surrounding the site,
enabling remedial design activities to begin.
A lengthy legal process was necessary to
obtain access. Since access was granted, the
condition of monitoring wells on and around
the site was determined. Several wells were
judged to be compromised for the collection
of meaningful data, and were therefore
abandoned. Several new wells were then
installed and sampled. Early data indicated

that the groundwater contaminant plume had
expanded, therefore additional new wells
were installed to determine the extent of the
movement of the plume.

The plume is still sufficiently far from the
boundary of the Hopkins-Helms property to
the south of the site, and therefore poses no
current threat to area well users or the creek.
EPA Region IV will initiate appropriate
limited monitoring of private wells between
the plume and area residents to insure that
groundwater contamination will not reach
private wells. It should be noted that during
the Remedial Investigation, and subsequent
sampling events, no contamination was, or
has been found in the lower aquifer.

Details of the two most current sampling
events are available for public review at the
site information repository listed on page 7
of this document

During the week of April 25, 1994, a pump
test was initiated at the site to determine the
most current characteristics of the
groundwater aquifer that the remediation will
address. The water extracted from the
aquifer for this pump test was monitored and
treated before discharge to an area creek.
The level of treatment for the extracted
groundwater is specified in a permit issued
by SCDHEC called a temporary NPDES
permit. After the test results are interpreted,
design will proceed for the groundwater
remedy. Specific design elements include
the location and sizing of extraction wells
which will intercept the further travel
potential of the groundwater contaminant
plume. The goal of the groundwater
remediation system will be to treat the
groundwater to cleanup levels specified in
the ROD. The above planned future events
compose the groundwater remediation.
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epartment of Health
Control (SCDHEC) has

concurs, with this BSD.

ATPTORY DETERMINATIONS

the information developed
daring the remedial, design and described
above, EPA believes that the selected
remedy remains protective of human health
and die environment, complies with Federal
and State requirements that are applicable or
relevant and appropriate to this remedial
action, and is cost effective. In addition, the
revised remedy utilizes permanent solutions
and alternative treatment technologies to the
maximum extent practicable for the SCRDI
Bluff Road Site.

PUBLIC PARTICIPATION

Relative to the soil remediation, it is
anticipated that the actual soil remediation
•will begin equipments construction will be
complete within twelve weeks from the
publication date of this ESD. After
construction is completed, and an air
discharge permit granted by SCDHEC, the
system can begin operations. When the
system is up and running, EPA will arrange
a site tour for interested members of the
community.

Additional fact sheets will be prepared and
public meetings will be held as necessary to
provide the public with current information
3n site activities. Members of the
immunity and local officials can contact
Cynthia Pcurifoy or Steven Sandier at the
800. number listed below for periodic
jpdates on site activities.

SITE INFORMATION REPOSITORY:

Southeast Regional Library
Richland County Public Library

7421 Gamers Ferry Road
Columbia, South Carolina 29209

(803)776-2778

FOR MORE INFORMATION
CONTACT;

Remedial Project Manager
Steven Sandier

or
Community Relations Coordinator.

Cynthia Peurifoy

U.S. Environmental Protection Agency -
Region IV

North Superfund Remedial Branch
345 Courtland Street, N.E.,

Atlanta, GA 30365
1 (800) 435-9233, or (404) 347-7791

**********************

Richard Haynes, District Engineer
South Carolina Department of Health &

Environmental Control
2600 Bull Street,

Columbia, South Carolina 29147
(803) 734-5487

This ESD is issued by EPA Region IV this
of June, 1994.

*-- - -Jojih H. Hankinson, Jr.
Regional Administrator



GLOSSARY

Saline Risk Assessment - A means of estimating the amount of damage a Superfund site could
Fcause to human health and the environment if not cleaned up. Objectives of a risk assessment
are to: help determine the need for action; help determine the levels of chemicals that can
remain on the site and still protect human health and the environment; and provide a basis for
comparing different cleanup methods.

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) -
A federal law passed in 1980 and modified in 1986 by the Superfund Amendments and
Reauthorization Act (SARA). The Act created a trust fund, known as Superfund to investigate
and clean up abandoned or uncontrolled hazardous waste sites. --•

Explanation of Significant Differences (ESD) - A document prepared by EPA to document and
explain to the public any significant change made to a site's selected remedy, after a ROD has
been issued for the Site. The ESD sets forth the reasons or issues EPA has considered in
deciding to alter the remedy. EPA must publish a notice to the public of the ESD and its
availability for public review, and may also elect to hold a public meeting concerning the ESD.

Information Repository - Materials on Superfund and a specific site located conveniently for
local residents.

Potentially Responsible Parties (PRP's) - This may be an individual, a company or a group of
companies who may have contributed to the hazardous conditions at a site. These parties may
be held liable for costs of the remedial activities by the EPA through CERCLA Laws.

Remedial Investigation/Feasibility Study (RI/FS) - Two distinct but related studies, normally
conducted together, intended to define the nature and extent of contamination at a site and to
evaluate appropriate, site specific remedies.

Semi-Volatile Organic Compounds (SVOCs) - Carbon-containing chemical compounds that,
at a relatively low temperature, fluctuate between a vapor state (a gas) and a liquid state.

Soil Vapor Extraction (SVE) - Remediation technology for collection of volatile organic
compounds from soil for treatment

Vadose Zone - That portion of the soil laying above the water table.

Vapor Phase Carbon Adsorption (Carbon Filters) - A devise which uses activated carbon to
adsorb volatile organic compounds (VOCs) from a gas stream. The VOCs are later recovered
from the carbon.

Volatile Organic Compounds (VOCs) - A group of organic compounds characterized by their
greater tendency to change into a gaseous state.



REQUEST TO BE PLACED ON THE SCRDI BLUFF ROAD SUPERFUND SITE MAILING LIST

If you would like to be placed on the mailing list for the Bluff Road Site, please complete this form and return to:
Cynthia Peurifoy, Community Relations Coordinator, EPA-Region IV, North Superfund Remedial Branch, 345
Courtland Street, Atlanta, Georgia 30365, or call 1-800-435-9233.

NAME-

ADDRESS-

TELEPHONE!

AFFILIATION-
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The selected reredy is prctective of hur.an health and the
environment, attains Federal and Stats requirements that are
applicable or relevar.t and appropriate, ar.d is ccst-ef fective.
This rer.edy sat.sfies t.-.e statutory preference fcr remedies .̂-.at
e.rplcy treatrer.t -_;-.i- reduces tcx.city, irctility, cr volume as a
principle elers-.t. Finally, it is detemr.ed that this rer.edy
utilizes perr.ar.er.t sclutlcr.s and alternative treatment
tecr.r.clccies tc t.-.e r.axir.-̂ r extent practicable. Because this
rer.edy will net result in .-.azardous substances regaining on-site
atcve health basec levels, the five-year facility review will
net apply tc this acticn.

Greer C. T.dwS.l
Recionai Adr.inister

ate
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1.0 Intrcdu—icn

1.1 Site Location and Description

The SCRrr Bluff Read Site is a fcur acre parcel cf land locates
ir. Rier.lar.d County, South Carolina and is approximately 10 miles
ssu-r. cf the Civ/cf Columbia cr. the north side of State Highway
4E. (Figure 1 The site is a rectangular parcel of land
measuring 133 feet cf frcntace cr. aluff Road (Highway 43), and
extend.-.; tac> frc.r. the read approximately 1,3CO feet. (Firure
2' The site is relatively level with ground elevation varying
from approxir.ately 135 feet near the highway to 134 feet sieve
mean sea level at" the rear of the property. The front portion
cf the site, extending to approximately 600 feet frcm the road,
is cleared and has been used for various industrial and
commercial purposes. The back portion of the site, encompassing
one half cf the area, is heavily wooded. Surrounding and"
adjacent properties are wooded and rural. The nearest
residences are approximately a mile away.

The soils identified in the project by the Richland County Soil
Survey include loams, which are mixtures of sand, silt, and
clay. The specific soil types present in the vicinity of the
site are Crar.geburg loar.y sand, Persanti very fine sand loams,
Sr.ithbcro Icar., and Gantry loan. A low permeability surface
clay layer was predominant in areas adjacent to the site.

The local hydro-geology pertinent to the site is defined by a
surficial aquifer and a deep aquifer with the two formations
separated by a clay aquitard. The shallow aquifer typically
extends to a depth of 45 to 50 feet and is composed primarily cf
sands which range from coarse and wall sorted to silty and
pocrly scrted. "This aquifer has been classified as a potable
aquifer by the State of South Carolina. The ground water table
ir. the shallow aquifer generally lies 10 to 15 feet' below ground
surface based on the three rounds of ground water level
measurements taken. The deep aquifer is separated from the
shallow aquifer by a clay and silt unit which ranges in
thickness from 1.5 to 25 feet. This partia* confining layer is
thinnest upgradient of the site and thickens to the south and
west. 'The State still has a question as to whether or not the
clay layer is continuous over the area of the lit*. This will
be resolved during the Remedial Design development. The
iithology of the deep aquifer is similar to that of the shallow
aquifer, though clay-rich layers are more common. Both the clay
aquitard and the deep aquifer are thought to be units in the
Black Creek Formation.

Most of the nearby property and rear portions of the site have
been classified by the Corps of Engineers as wetlands. A
westinghouse Nucleur fuel rod manufactoring plant is located
across Bluff Road. Current use of the Site and nearby
properties is rural and wooded (with the exception of the
westinghouse plant). Future use of the property is likely to be
light industrial development.

-1-



I
I >

I

M Illllll <•! .ll >'.I||V|- III

.IHillH.Itt \•!' - •>""/'• '• •'

HDAO SlIC
VICINIII I OC AI ION



i 'UK HI I I '

I Hi.-. I.M.IK I (("All

ft .A,,..,,,fMMVM.I I ""' >A "

I I

• • scnni '-.in

Wl I I ft'.i i

-- IfMlfNIAAV

01 rice
CUD— SMA«

Di rnn CADra.D CAMPAIII
GAMCACC

NTW TRUTH

nrcnN PAO Ô ARAGI
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Sire History

The first reported use of the site was as an acetylene gas
manufacturing facility. Specific dates and other details

.. 9 "5, the sits became a marshalling center for Columbia
Organic Chemical Cor.par.y. Columbia Organic Chemical Company
f ur.de d the operations of Bluff Road which used the site
beginning in 19 "5 to store, recycle, and dispose of chemical
wastes. The site was closed in 1982 after a ground water
investigation conducted by the South Carolina Department of
Health and Environmental Control (SCDHEC) and EPA revealed the
presence of site contamination of soils and groundwater.

A surficial cleanup of the site was performed in 1982 and 1983.
Over 7,5QC drums containing various chemicals were removed from
the site for disposal. Visibly contaminated soil and all above
ground structures were removed from the site. Clean fill and
gravel were placed on the site to fill in excavations and
provide clean roads. The two lagoons and an above ground tank
containing approximately 100 gallons of sludge were left
on-site. This above ground tank was removed in 1989 as part of
the RI/FS at the site.

2.C Enforcement Analysis

The Bluff Road Site is ranked 83rd on the National Priorities
List by the U . S. Environmental Protection Agency under the
Comprehensive Environmental Response, Compensation and Liability
Act (CSRC1A). The site is also listed as the top priority site
in the State of South Carolina. Special notice letters were
sent to approximately on* hundred thirty-nine potentially
responsible parties to give them the opportunity to conduct the
RI/FS. An Administrative Order on Consent to perform the RI/FS
was entered into by a group of forty-three of the PRPs on April
21, 1988.

3 . 0 COMMUNITY RELATIONS

An information repository for this site was established in the
Landmark Square Branch of the Rich land County Library on
Garner's Ferry Road in Columbia, South Carolina. Information is
also available in Atlanta, Georgia, in the EPA Region IV
Regional Office. Fact sheets and press advisories were prepared
prior to each public meeting. Prior to the Feasibility Study
Public Meeting, a public notice ran in the local newspaper (IhjL.
States .

A public availability session was held on June 7, 1989 to
discuss the site status. A Community Relations Plan identifying
a positive public outreach strategy was developed at the-

-4-



c.rert.c- c:' I--A = ec_cr. :v staff and submitted to the rep^s.trr-/
in Cctccer 1353. Anotner availability session was held Nove.r^er
2, 19 = 5 in the Hopkins Community Center to present and discuss
the findings of the Remedial Investigation. A Public Meetir.c
was held on April 1C, 1990 in the Hopkins Community Center tc
present to the public the findings of the Feasibility Study
Report and to present the Agency's preferred alternative. 'This
rreetir.g also cper.ed the public comment period. Curing the
initial thirty cay public ccrvr.er.t pericd, a request for an
extension was received by the Agency. The public comrr.er.t perici
wis extended ar. additional 30 days'. The public comment pericd
er.-ez en June 1C, 1??:. The comments \ received are addressed _.-.
the Responsiveness Summary. !

4.C Scope of Response Action

The remedial action addressed by this ROD will prevent current
cr future exposure posed by this site. The action will remove
the threat posed by contaminated groundwater at the site and
will rer.ediate the soil so that it no longer acts as a
continuing source fcr the groundwater contamination. This is
the only ROD contemplated for the site. No other operable units
have been identified as necessary at this site.

5.C Su.Tr.ary cf Site Characteristics

5.1 Hydrogeclccical Setting

The stratigraphy cf the study area may be divided into four
hydrolcgically connected water-bearing units underlying the
site. Hydrogeolcgic units are as follows:

c A shallow, surficial aquifer in the Okefenokee terrace,
underlain by a clay or sandy clay aquitard, part cf the
Slack Creek Formation

a A dee? aquifer consisting of sand and clay, also part cf
the Slack Creek Formation, underlain by another aquitard
cf sandy clay

o The deepest aquifer, th« Kidd«ndorf Formation,
. consisting of sand, silt, and clay (which many
• geologists call th« Tutcaloosa Aquifer)

o The crystalline pre-Meaozoic basement which has
virtually no primary porosity but possibly has
significant high secondary fracture porosity.
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Local Hydrogeoiogy of the Shallow Aquifer

The shallow aquifer typically extends to a depth of 45 to 50
feet and is composed primarily of sands which range from coarse
and well sorted to siity and poorly sorted. It is semiconfir.ed
by a resistent layer composed of varying amounts cf clay, silt,
ar.d sand which usually lies from the surface to a depth rang-.--
fro:?, 5 to 15 feet. '

The ground water table in the shallow aquifer generally lies 1C
to 15 feet below ground surface based on the three rounds of
ground water level measurements taken. The overall ground water
flow is approximately to the east. The gradient of the
potentior.etrio surface is about 0.003 near Bluff Road and
flattens dramatically to less than 0.001 in the vicinity of
xx-4, XW-6, xv-3, and MW-12. The Remedial Investigation data
indicate that there is a downward head in the surficial aquifer
and it could recharge the deeper aquifer. The surface in "this
area is very irregular and flow patterns are subject to local
influences. Overall discharge may be to Myers Creek.

5.1.3 Local Hydrogeology of the Deep Aquifer

The deep aquifer is separated from the shallow aquifer by a clay
and silt ur.it which ranges in thickness from 1.5 to 25 feet.
This partial ccr.fir.ing layer is thinnest in the vicinity of MW-6
arc MV-7 ar.d thickens to the south and west. The lithology of
the deep aquifer is similar to that of the shallow aquifer,
though clay-rich layers are more common. Both the clay aquitard
ar.d the deep aquifer are thought to be units in the Black Creek
Fcrxation.

The gradient of the potentiometric surface in the deep aquifer
is O.OCC3 ft/ft toward the south based on water level data
gathered irons the four wells installed by IT Corporation.

5.2 Site Contamination

In 1989, a remedial investigation (RI) involving sampling of the
soil, surface waters, sediments, ground water, and air was
conducted at the SCRDI sit* to define the characteristics and
extent of contamination at the site. Comparison of the detected
levels of specific compounds to developed target cleanup
criteria is presented in Section 4.0.

5.2.1 Ground water

5.2.1.1 Surfieial Acuifer

Nineteen monitoring well* were installed in the surficial
aquifer to define the extent and characteristics of ground water
contamination. The analytical results defined a contaminant
plume approximately 1000 feet wide extending approximately 2200

-6-



•set southeast cf the site .'see Figure 3). The dectr. cf t.-.e
surficial aquifer is approximately 43 feet. Based" on a"medium
sand porosity cf 0.4, the estimated volume of the plume is
253,295,CCO gallons. The primary components of the
contamination are volatile"and semi-volatile organic ccmsour.ds .
The detected volatile ar.d serr.i-vciatile compounds, highest
concentrations detected ar.d frequency cf detected are summarized
.- Table 1. Trace levels cf semi-volatile compounds were
cetected in three wells. detected metals, highest concentration
ar.d frequency cf detection are summarized in Table 2.
Aitit-cr.il vrrr., including further ground-water investigation,
-•_.! rs rsquirez f:r the development of the Remedial Cesicn.

5.2.1.2 Seep Aquifer

Four rcnitorir.g wells were installed in the upper portion of the
deep aquifer regionally downgradier.t of the site. These wells
were completed below a clay aquitard found to be continuous ever
the area enccr.passed by well installation. Analytical results
for samples cf these four lower aquifer wells showed no
contamination, indicating the deep aquifer has not been impacted
by contamination detected in the surficial aquifer.

5.2.2 Soils

The RI investigated surface and subsurface soils as potential
source areas contributing contaminants to the surficial
aquifer. Cry lagcon sediments identified in the RI are included
as scils for this and subsequent evaluations. Wet lagoon
sediments are addressed in s'ection 3.2.3.1.

5.2.2.1 Surface Soils

Forty-two surface soil samples were taken on and off the site in
dreas cf kr.cwr. cr suspected contamination. Sampling locations
and the areas cf significant organic compound content are shown
on Figure 4. The areas associated with volatile and
semi-volatile detection are approximately the same. Tables 3
and 4 summarize the detected compounds, frequency of detection
for volatile compounds and semi-volatile compounds respectively.

Two general areas of surface soil contamination were
identified. The most significant area of surface soil
contamination is found on the southwestern edge of the SCRDI
Site and encompasses approximately 350 feet X 200 feet (70,000
so ft).

A second area of surface soil contamination was identified in
the central portion of the SCRDI property (the dry lagoon area)
at lower concentrations than those seen at the southwestern edge
of the property. This second area encompasses approximately 100
feet X 100 feet {10,000 sq ft).
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Lew levels cf pesticides/?C3s were also detected ir. the area cf
SS-4 and SS-5. Compounds detected, the location of the highest
concentration detected and frecuency of detection are summa"'zed
ir. Table 5.

A summary of metals detected, the location of the highest
concentration Detected, and frequency cf detection is provided
ir. Table 5. Tvc samples cut cf "thirty-four (SS-4 ar.d SS-5) had
cc.-.rer.traticr.s cf r.ercury above the background range. The
levels detected ar.d the localized area indicate that rr.etals ir.
tr.e surface sril are not cf primary concern.

5.2.2.2 Suesurface Scils

Tventy-r.ir.e soil borings were taken on and off the site.
Samples were taken at 3 to 7 and 7 to 11 foot intervals at each
location. Cne additional sample at 11 to 15 feet was taken at
59. Figure 5 shows the sampling locations and areas of
significant volatile compound content. The volatile compounds
cetected, the location cf the highest concentration depth, and
frequency of detection are summarized in Table 7. Elevated
1 eve"Is of volatile compounds are limited to the upper 7 feet cf
the ur.c ens oli dated zone. The areas of detected elevated levels
are limited to the proximity of 38 and 39 (approximately 300
feet £.V£ cf 34/35). This encompasses an area of approximately
4CC feet X 25C feet (112,500 sq ft) that essentially overlaps
that area identified with elevated volatile concentrations in
surface soils. Concentrations generally decreased with depth.

Semi-volatile compounds were also detected in the same limited
arsas cf 54/B5 and 33/35. The highest concentrations were
primarily limited to the upper 7 feet of the unconsolidated zcr.e
with concentrations decreasing significantly with depth.
Semi-volatile compounds detected, the location of the highest
concentration and depth, second highest location and depth, and
frequency of detection are summarized in Table 8.

Low levels of pesticides/PCBs were detected in the subsurface
soils in the 35, B8/B9 area, limited to the upper 7 ft of the
unconsolidated zone. Table 9 summarizes the compounds detected,
the location of the highest concentration detected and frequency
cf detection.

A summary of metals detected, the location of the highest
concentration detected and frequency of detection is provided in
Table 10.. One boring out of the twenty-nine taken (B13) has a
concentration of selenium above the background range. The
levels detected and the localized area indicate that metals in
the surface soil are not of concern.
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5.2.3.1 On-site Surface Water and Surface Water Sediment

The wet lagoon water and sediment samples contained trace
amounts of volatile and semi-volatile constituents. Sediment
r.etals concentrations wera within background ranees with the
exception of calcium. Summaries for compounds detected and
frequencies are provided in Tables 11 «. 12.

5.2.2.2 Cff-Site Surface Water and Surface Water Sediment

Sa-T.ples cf cff-site surface water and surface water sediment
indicated no site related contamination. One sample (RS2)
showed an elevated level of the naturally occurring compound
ber.zcic acid.

5.2.3.3 Affiier.t Air ;

Ambient air samples were collected on the SCRDI property.
Toluene was detected in two of three bag samples at 22 and 27
ppb. No other constituents were detected. Air contamination is
not considered to be significant at the site.

5.3 Risk Assessment Summary

A baseline risk assessment was performed as part of the Remedial
Investigation to evaluate the potential for off.site migration
of constituents from the site and the impacts on public health
and/or the environment. The baseline risk is associated with
the No-Action Alternative.

The extent of constituents in environmental media at the SCRDI
site was shown to be limited to the on-site soils and shallow
ground water aquifer underlying the sit*. Elevated levels cf
site related constituents were not found in off-site soil
samples, sediment or water samples from drainage ditches, the
deep ground water aquifer, or in surface water in local creeks.

The primary potential route of off-site migration was shown to
be via the shallow ground water aquifer. This aquifer may
recharge Myers creek, 3,200 feet northeast of the site
boundary. However, site-related constituents have not been
detected in Myers Creek.

Direct consumption of ground water from the surficial aquifer
within tte contaminant plume would present unacceptable levels
of exposure. A trespasser scenario indicated that the presence
of site-related constituents in the soils do not present a
significant risk to the health of trespassers on the site.
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The rrsc-ctec. constituent concentrations in Myers Creex that
ccul:: result frcrr direct undiluted discharge of the plur.a"into
t.-.e cree.< would not have a significant impact upon the
indigenous aquatic populations. The predicted chemical
concentrations in Myers Creek are over three orders of r.acnitude
lower than the r.axir.ur. acceptable toxicant concentration ^MATCs
for the rrost sensitive scecies which may be found ir. Myers
Creek.

The effects cr potential .r bioccncentrations cr
bicaccurulaticr. were determined to be negligible at the site.

£ . C Clear.-uc Criteria

£.1 Cher.ioal Specific ARASs

6.1.1 Ground water

Ground water at the Bluff Road Site is designated as Class G3 ir.

as
:e

regulations governing the quality and usage of drinking water is
applicable.

The Safe Drinking Water Act and the State Primary Water
Regulations establish Maximum Contaminant Levels (MCLs) and non-
zero r.axir.ur. contaminant level goals (MClGs) for numerous
organic and inorganic constituents. The Cleanup Criteria shown
ir. Table 12 were established based on MCLs and proposed MCls.
Where MCls were net available, risk based numbers were
calculated as indicated by the appropriate table footnotes.

5.1.2 Scils

Although there were no chemical specific ARARs identified for
site soils, the potential for contaminants leaching from the
soils as a continuing source that could further degrade ground
water quality was considered. Therefore, a soil leachability
model was used to calculate cleanup criteria as shown in Tables
14 & IS. where the model calculated soil cleanup criteria lover
than the ground water MCL for a specific constituent, the MCL
was use*d as the soil concentration. The model and appropriate
calculations are provided in Appendix A of the final draft
Feasibility Study Report.

6 - 2 Location Specific ARARs

Since the Bluff Road Site may affect Myers Creek through
discharge from the shallow aquifer, the Fish and wildlife
Coordination Act would be applicable. Portions of the site and
surrounding areas have been designated as wetlands, therefore,
the following AHARs apply:
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1. Hsiltr. Acvismes, ITA O f f i c e ?.: Acti%-ities iden t i f i ed
cf :rir.:<^.-.= Wate r presence cf chencals f::

which health adviscnes
are listed

2. Refe rence Dcses ( R - r s ) , EPA Considered ir. the publ ic
C f f i c e cf ?eseir=^*ar.i fceai t r .

:. Health Effects Assessr.snts Ccnsidered in the public
health evaluation

4. Circi.-.cre.-.ic Fctancy Factcrs, Ccnsidered in the public
I?.-. Invircnrental Criteria health evaluaticn
a.-.c Assessment Cffice, E?A
Carcincren Assessment Group

s •• ; ?>...«_.«a_»9< — — .«-«.— •'-- <"••*•• "1*~«'J • ~ ••* „..-••-.. .._. I...•»..._.£.._£. jr«>_ev»»».. w«.».»••«••— •.. »..c ̂ , •• - - -
Acsncy Exrcsure Factcrs health «valuaticn

£. Arency frr Tcxic Suistances Considered in the puzl.c
a.-.i :.S£iS€ Recistry, health evaluation
Tcxicclccical Profiles

-. tr.S. Er.vircnr.sntal Frstecticn Consisertd in the p-uilic
Ac*ncy Ris>: As'sessrent Guidance health evaluation

Manual Fart A, Inttriz Final,

6. CSRCLA Cozplianea Kith Other ccnsid«r«d in the public
lavs Manual, 1988a health evaluation



c Clean Vater Act, Section 404

o Protection of Flood Plain (40 CFR 6, Appendix A) Fish
and Wildlife Coordination Act

o General RCRA Facility Lccaticn Standards (40 CFR 254. l£

6.3 Action Specific ARARs

The acticr. specific ARARs fcr this site are summarized in Taile
15. The ARARs are divided into three categories:

o ARARs for actions taken in all: alternatives

o ARARs fcr actions involving soil treatment

o ARARs for actions involving ground water treatment

The first category is retirements for safety and health,
hazardous waste facilities, and transportation. The second
category is requirements for excavation, thermal treatment, soil
vapor extraction, and clean closure ofisite soils. The third
category includes ARARs concerning discharge of treated ground
water and related air emissions.

6.4 Other Criteria, Advisories and Guidance

Other to-be-considered (TBC) Criteria, Advisories and Guidance
which were used in the public health evaluations and
determinations of some of the cleanup criteria are shown in
Table 17.

7.0 Documentation of Significant Changes

The preferred alternative presented in the proposed plan
identified excavation and treatment by thermal desorption of
contaminated soils at the site and extraction and treatment by
air stripping/carbon adsorption of contaminated groundwater.
The source control (soil) remedial action presented in this ROD
differs from the proposed plan in that this ROD documents
selection of soil vacuum extraction as the preferred alternative
for treating contaminated soil at the) site. Soil vacuum
extraction was chosen over thermal detsorption based on
preliminary pilot tests indicating the semi-volatile
contaminants can be removed using the soil vacuum extraction
technique). The pilot test also demonstrated that the clay
layers and saturated conditions will not pose the impediment
originally anticipated. The results of the pilot test give a
good indication that the cleanup criteria are achievable using
soil vacuum extraction.
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NoActiop. Alternative

The no-action alternative serves as a baseline for comparison cf
the overall effectiveness cf each ground water remediation
alternative.

7~.2 r.c action alternative wculd net utilize any active remedial
technclcry fcr tr.5 ground water conta.Tir.ant plume. The current
interaction between the ground water pl,ume and the surrounding
environment would be allowed to continue. The site currently
has a fence around the accessible perimeter.

I

In addition, ground water sampling and analysis would be
conducted for the upper aquifer and lower aquifer to monitor an;
migration (horizontal and vertical) of the ground water plume.

S . 1. 2 Short-Terr Effectiveness

The only potential impacts on workers would occur during ground
water sampling events. Personnel involved with ground water
sampling at the site would be required to comply with a site
specific Health and Safety Plan to mitigate the potential
impacts fror. worker exposure to ground water. Installation of
shallow drinking water wells on-site would pose an immediate
threat to the user.

6.1.3 Lone-Terr*. Effectiveness

The baseline risk assessment presented in the Remedial
Investigation Report concluded that the site posts no
unacceptable levels cf risk to public health or environment
associated with the migration of the ground water plume. This
is due to the fact the sit* is abandoned and no wells have been
installed immediately downgradient of the site in the
contaminated portion of the aquifer. For the future use
scenarios, there is a potential for unacceptable levels of
exposure.

Groundwater quality monitoring i* demonstrated and reliable for
detecting the migration of the ground water pluae. Potential
migration pathways would be monitored by ground water sampling
and analysis over tine.
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. . . a r

'Jr.de r the no action alternative, treatment of the ground water
plume would not occur. Therefore, the toxicity, mobility, cr
volume of the ground water plume contaminants would not be
reduced. The rate of dilution would be slow and the time
required to reach an acceptable concentration level of
contaminants in the grcur.s water is unknown .

The no action alternative is technically feasible and would
employ corr.cn techniques for continued monitoring of the ground
water plume. This alternative would not require any specific
perr.its to implement.

8.1.5 Corrliar.ce with ARASa

Chemical Specific ARARs

Implementation cf the no action alternative would not achieve
compliance with the chemical specific ARARs ( Identified in
Section 4.0) for ground water since the chemical compounds to
remain in the ground water plume would exceed the cleanup
criteria.

Location Specific ASAP.*

Because the no action alternative would potentially allow the
ground water plur.e contaminants to migrate into the lower
aquifer anc/cr discharge into Myers Creek, the following
location specific ARARs would apply:

o Clean Water Act, Section 404

o ?ish and Wildlife Coordination Act

It is not possible at this time to determine if the migration of
the ground" water plume contaminants into Myers Creek would
comply with the above listed location specific ARARs .

Action Specific ARAR«

The applicable requirement! associated with the no action
alternative would be the regulations governing work at the site
for the ground water monitoring actions and fence maintenance.
These regulations are as follows t
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o CSHA - General Industry Standards (29 CFR 15::: w-.r-
recuire respiratory protection and training fcr
workers at the site;

o OS HA - Safety and Health Standards (29 CFR 1S26)
which dictate safety procedures for work activif'e*-
and

o OSHA - Record keecir.c, Resorting and Related
Regulations (29 CFR 1904)"

The ground water ronitoring program and rr.aintenance activities
to be perforr.ei at the site would be designed to comply with t.-.e
above listed action specific ARARs.

5.1.7 Overall Protection of Human Health and the Environment

The baseline risk assessment concluded that there appears to be
concentrations of certain compounds in the ground water that r.ay
result in elevated levels of exposure if all the health
protective aasuir.ptions of the future use scenarios are realized
(i.e. future drinking water scenario). The site could pose an
exposure threat if no action is taken.

The no action alternative would not comply with the chemical
specific ARARs for groundwater. Activities under the no action
alternative (ground water sampling, etc.) would comply with the
identified action specific ARARs. It is not possible at this
tine to deterrr.ine if any location specific ARARs would apply to
the no action alternative because the ground water plume has not
r.igrated to Myers Creek.

6.1.8 Ccst

The costs associated with the no action alternative were assumed
to include ouarterly sampling of 15 monitoring wells (MW-1A, 13,
3A, 33, 7A, 73, ?C, 83, 93, 9C, 10B, 11A, 11B, 128, 12C, and
123} for metals, volatile and semi-volatile organics for a
ceriod of thirty years. Reduction in the sampling frequency
would be evaluated based on the results of the first five year's
quarterly monitoring. In addition, th«r« would be the cost of
fence and roadway maintenance at the sit*. The total 30 year
present worth cost of the no action alternative ii $760,000. A
breakdown of th« •itifflfcted no action alternative cost is
presented in th« final draft Feasibility Study Report.
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E . 2 C-rsur.d *'*tsr Extraction and Trsatr.er.t bv carter.
Aeae ration

8.2.1 Technical Seacristion

This alternative consists cf a combination of ground water
extraction and ground water treatment. Contaminated ground
water would be extracted from the upper aquifer by installing
recovery wells. Ground water treatment would be accomplished bv
r.sar.s cf carbon adscrptior.. A pretreat.-r.ent process, such as
precipitation or flocculaticn, may be necessary to remove metals
fror. the ground water prior to treatment by carbon adsorption.
The need for any such pretreatmer.t process would be evaluated as
part of the remedial design activities.

The ground water extraction system would consist of a
corriination of recovery wells located within the contaminant
plume, and at the periphery of the plume. Recovery wells would
be placed in the more highly contaminated zone of the plume to
facilitate rapid removal of organic contaminants. The periphery
wells would be used to limit expansion of the plume. Figure 6
shews potential location of the ground water extraction wells.

The actual extraction system including number, location, and
configuration of wells would be developed during the remedial
design. Pump tests and ground water modeling would be required
to adequately define the extraction system. For the purpose of
this analysis, four extraction wells and a total flow of 100 gpm
were used. The pumping rate is a conservative value based on
data from the RI. Carbon adsorption is a process by which the
organic molecules in a waste stream are selectively attracted to
the internal pores of the activated carbon granules. Adsorption
is a surface attraction phenomenon which depends on the strength
of the molecular attraction between adsorbent and adsorbent,
electrokinetic charge, pH, and surface area. The waste stream
would be usually contacted with the activated carbon by means of
flew through a series of packed bed reactors.

Once the micropore surfaces of the carbon are saturated with
organics, the carbon is -spent" and must either be replaced with
virgin carbon or removed, thermally regenerated, and replaced.
The time to reach "breakthrough" or exhaustion is the single
most critical operating parameter. Carbon longevity balanced
against influent concentrations governs operating economics.

The ground water froa the extraction wells would be pumped into
a surge tank before it is fed to the carbon adsorption system.
The carbon adsorption system would consist of units which
contain granular activated carbon (GAC) and operate in a
downflow mode. The downflow fixed bed mode has been found to be
generally most cost-effective and produces the lowest effluent
concentrations relative to other carbon adsorber
configurations. The units will be connected in parallel to
provide increased hydraulic capacity.
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Ir. crier to minimize the carbon regeneration requirements, t.w.e
carbon may be preceded by a pretreatment system (e.g.
precipitation, filtration, etc.) to reduce suspended solids and
inorganics such as iron. The carbon adsorption system evaluated
fcr the Bluff Road Site would include two-dual bed carbon units
with each bed containing 20,000 Ibs. of GAC each. Four units
would be needed to provide backup of other units during GAC
regeneration. Field pilot plant testing would be performed to
accurately predict performance, longevity and operating costs.

£.2.2 Shcrt-Terr Effectiveness

Carton adsorption is a proven technology that if properly
designed and operated, will remove the semi-volatile and
volatile ccntar.inants and not pose a human health hazard during
operation. The system would be a closed system with no air
emissions, therefore, there would be no risk through the
inhalation pathway.

The potential short-term risks to site workers, public health
and the environment are:

o Exposure to contaminated drilling fluids and soil
during the installation of the ground water
extraction wells.

o Release of contaminated water because of accidental
spillage.

To mitigate risk pcsed by exposure to site constituents during
well installations, workers would be required to comply with a
site specific health and safety plan (including requirements fcr
protective clothing). The potential environmental risk due to
accidental spillage of ground water would be mitigated by proper
process design. The treatment system design would incorporate
process controls such as level switches and extraction pump
shut-off controls.

8.2.3 Long-Term Effectiveness and Permanence

Magnitude of Residual Riskt The ground water treatment system
would be designed such that all contaminants contained in
extracted ground water would be reduced to levels at or below
cleanup criteria.

The residuals resulting from operation of the treatment system
would include filtered solids or settled solids and spent
carbon. The carbon would be either regenerated or would be
disposed by incineration or land!illing at an off-site RCRA
treatment, storage, and disposal facility. The filtered or
settled solids would be disposed in accordance with applicable
regulations depending upon the hazardous characteristics
exhibited by the solids.
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Relucti = r. ir. Toxioity, Mobility, ar Volume

The pumping system would control the mobility of contaminants by
extracting ground water within the upper aquifer and, therefcre,
Th(
ex:
stopping further migration. The contaminated water would be
treated by the carbon adsorption unit, thereby reducing the
tcxirity of the ground water.

8.2.5

-v! Carbon adsorption has been used
extensive.y -~ treat contaminated ground water and has shown
success in removing organic contaminants from ground water.
Design and construction of the necessary treatment units would
not pose a problem. Some equipment manufactures offer modular
units that can be made to fit an individual application with
minor modification. Precipitation and filtration have been well
demonstrated for removal of inorganic compounds from aqueous
streams. The equipment used in these processes is proven and
reliable, thus downtime for repairs and maintenance should be
r*. * n i. rr ̂ » .

During operation of the treatment system, the effectiveness of
the treatment process would be monitored by periodically
analyzing contaminant concentrations in the treated water prior
to discharge. Monitoring of ground water would be necessary
during the operation of the system to ensure that the periphery
of the plume is being treated*.

Administrative Feasibility: The use of carbon adsorption would
require comp.iar.ee with U.S. EPA, U.S. Department of
Transportation, ar.d SCDHIC regulations regarding the transport
and disposal of hazardous materials (spent carbon, filtered and
settled"solids from pretreatment system). In addition, disposal
regulations and criteria must be met for discharge of the
treated water.

Availability of Services and Materials; A range of vendors are
available to supply all necessary units of the treatment
systems. Because of the large number of equipment suppliers,
availability and scheduling considerations would not be
anticipated to pose problems.

8.2.6 Compliance with ARARa

chMBiealSiteaeifiei This alternative is designed to treat the
ground vacer contaminants to attain the cleanup criteria.
Chemical-specific ARARs for the Bluff Road Site w«re identified
and discussed in Section 4.0. Several Federal and State
regulations govern the quality, usage and discharge of ground
water. Since ground water at the site has been classified as a
drinking water source, all Federal and/or State drinking water
standards would apply.
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•T=ca-irr.-g=ecifi= : The ground water extraction and treatment
system would be located on the Bluff Road Site which is
proximate to a wetland. Construction of this system as
conceived may impact the wetland. The extent of the impact will
be carefully considered during the remedial design. The impact
to wetlands will be minimized and where it cannot be avoided t.-.e
damage will be mitigated.

Articr.-Seecifi=; This alternative would be designed to comply
wit.- acticn-specif ic ARARs. The action-specific ARARs for
construction of the extraction and treatment systems, the
treatment and subsequent disposal of the treated ground water
and the management of treatment residuals were summarized in
Section 4.0. Many RCRA Subtitle C requirements may apply
because the site contains hazardous waste. RCRA Part 264
requirements may apply including standards for owners and
operators of permitted hazardous waste facilities, preparedness
and prevention, contingencies and emergency procedures,
recordkeeping and reporting, and ground water monitoring.
Federal CSHA worker health and safety requirements would be
applicable to the construction and operation activities.

8.2.7 Overall Protection of Human Health and the
Environment ;

This alternative would decrease the potential risk resulting
from direct contact and ingestion of site ground water because
the ground water would be treated to meet the clean-up
criteria. This alternative can be imolemented to meet
identified ARARs.

3.2.8 Ccst

The present worth cost of the Carbon Adsorption alternative,
would be approximately $16,105,000.00. This cost would include
a capital cost of $1,390,000.00, and present worth 0 6 M cost of
S14,715,000. A complete cost summary is included in the final
draft Feasibility Study Report.

8.3 Ground Water Extraction and Treatment bv Air Stripping

8.3.1 Technical Deicriotion

This alternative consists of a combination of ground water
extraction and ground water treatment. Contaminated ground
water would be extracted from the upper aquifer by installing
recovery well*. Ground water treatment would be accomplished by
means of air stripping towers, followed by a granular activated
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-arrcr. ' 3AC; system. The mere volatile constituents in ground
water would be removed by air stripping, while semi-volatiles
would be removed by the GAC system. % pretreataent process,
such as precipitation or flocculation, may be necessary to
remove metals fror. the ground water prior to treatment by air
stripping and GAC. The need for any such pretreatment process
would be evaluated as cart of the remedial design activities.

The ground water extraction system would consist of a
comiinaticn of recovery wells located within the contaminant
plure, ar.i at the periphery of the plur.e. Recovery wells would
-z place- ir. the .-era highly contaminated zone of the plume to
facilitate rapid removal of organics. The periphery wells would
be used to limit expansion of the plume.

The extraction system including number, location, and
configuration of wells would be developed during the remedial
design. Pump tests and ground water n\9deiing would be required
for the design cf the extraction system. For the purpose of
this analysis, four extraction wells and a total flow of ICO co-
were used. The pumping rate is a conservative value based on"
data from the RI.

The ground water from the extraction wells would be pumped into
a surge tank before it is fed to the air stripping system. The
air stripping system would consist of two towers arranged in
series. Both towers would have 12 feet of packing material, 30
inches in diar.eter and use high air-to-water ratios. The use of
two air strippers in series offers the following benefits over a
single air stripper with comparable treatment capacity:

- If one of the air strippers would require
maintenance, the other air stripper could continue
to operate;

- Treatment capacity could be increased by running the
strippers in parallel, should expansion of the
extraction system become necessary.

Prior to treatment, the extracted ground water would contain the
compounds identified in Tables 1 and 2 at the measured maximum
concentration shown in column 1. Contaminant concentrations
should steadily decrease from these levels. Actual treatment
system influent composition would be defined during remedial
design.

Air stripping can effectively remove most of these contaminants
found in ground water at the Bluff Road Site (Golder, 1986).
The exceptions would be 2-chlorophenol and phenols which would
be removed by adsorption on the GAC.
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After air stripping, the ground water would be pumped thrcugr.
cartridge filters and two carbon beds, also arranged in series.
When the carbon in the first bed is spent, it would be
replaced. A valve on the adsorption system would then be
switched to reverse the order of the beds in the series. The
beds are sized so that carbon would be expected to be replaced
every 4 to 6 weexs. The system would be automated and designed
fcr unattended cperaticr.. The final design of the ground water
ex-raction systefr., air stripper, and GAG systems would require
additional data collection prior to design.

As a result cf ground water extraction and treatment, a
discharge stream, of treated ground water would be generated. As
a best engineering judgement based on available data, the
volumetric flow of the discharge stream is assumed to be 144,000
gallons per day based on 100 gpm ground water recovery system
operating 24 hours per day. More precise ground water
withdrawal and discharge values would be determined as part cf
the remedial design. Further discussion of effluent discharge
alternatives is presented in Section 5.4.

8.3.2 Short-Terr Effectiveness

Potential short-terr. risks to public health and the environment
during the implementation of this alternative include the
potential inhalation of organic vapors released from the air
stripping process. An air dispersion model was used to
calculate the ariient air quality resulting from the organic
vapor emissions fror. the air stripper after vapor phase carbon
adsorption treatment. The air dispersion modeling was conducted
in accordance with applicable EPA guidance documents. Based or.
the results of the air dispersion model, a health evaluation was
conducted to determine the potential risk, if any, to public
health fror. the inhalation of organic vapors. The air
dispersion model results and associated risk health evaluation
are*presented in Appendix C of the final draft Feasibility Study
Report.

The air dispersion modeling for this alternative identified the
downwind location where the maximum one-hour concentrations
would be expected and the location where the maximum annual
concentrations would be> expected. The ambient air
concentrations for the chemicals of concern at these locations
determined by the air dispersion model were used to determine
the potential risk, if any, to public health from the inhalation
of organic vapors generated by the air stripping process.
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The put lie health evaluation identified the following pcter.tj.al
receptor groups which rr.ay experience maximua exposures to
airborne cantar.ir.ants:

1. Remediation workers in the immediate vicinity of the air
stripper who rr.ight re expcsed to short-term (one hour; pea.<
concentrations;

2. Remediatisr. workers present at the site for the duration
cf the remedial action ; 15 years) who might be exposed to
airccrr.s ccr.ta-T.ir.ar.ts ; and

3. Cff-site residents who might be exposed to airborne
contaminants for the duration of the remedial action (L5
years).

For the first receptor group (remediation workers exposed for
c.-.e hour to peax concentrations) th« maximum predicted one-hour
concentrations fcr each cher.ical of concern were compared to the
Threshold lir.it values for those chemicals. Threshold Limit
values have been developed by the American Conference of
Governmental and Industrial Kygienists (ACGIH) and are
occupational exposure criteria that represent airborne
concentrations of substances to which nearly all workers may be
repeatedly exposed without adverse effects. The maximum
predicted one-hour concentrations are far below the threshold
lir.it values for occupational exposure, therefore, it is
concluded that there is no danger of acute toxicity due to
exposure to short-terr. emissions from the air stripper system.

For the second receptor group (remediation workers present at
the site for the duration of"the remedial action), the total
cancer risk associated with exposure to maximum concentrations
cf all the chemicals of concern is estimated at 5.9 x 10~9
under the conditions of this scenario presented in Appendix C cf
the revised draft Feasibility Study Report. The total hazard
index for non-carcinogenic effects is 3.5 x 10 which is
beicw the l.C hazard index value which indicates a potential
hazard.

To represent the third receptor group (off-tite resident* who
might be exposed for the duration of the remedial action), a
child wa« used because of higher inhalation rate to body weight
ratio, thus resulting in a worst case exposure scenario.
Forthis rejceptor group, the total estimated cancer risk
associated with exposure to maximum concentrations of all the
chemicals of concern is 1.1 x 10"'. The total hasard index for
non-carcinogemic effects is 2.7 x 10'7, which is far below the
1.0 hazard index value which indicates a potential hazard.
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Tvc ctr.er potential short-tern risks to site workers and the
environment are:

o Exposure to drilling fluids and soil during the
installation of the ground water extraction wells.

o Release of contaminated water because of accidenta1

spillage.

To rr.itigate risk posed by exposure to site constituents during
well installations, workers would be required to comply with a
s.te specific health and safety plan (including reculrements for
protective clothing). The potential environmental"risk due to
accidental spillage of ground water would be mitigated by proper
process design. The treatment system design would incorporate
process controls such as level switches and extraction pur.p
shut-off controls.

8.3.3 Lone Terrr Effectiveness

Magnitude of Residual Risks

This ground water alternative would be implemented until the
ground water concentrations are reduced to the cleanup
criteria. To determine the magnitude of residual risk at the
site after the ground water remedial action is complete, the
drinking water scenario was reevaiuated based on the cleanup
criteria. The results of the post remediation risk assessment
for ground water ingestion is represented in Appendix B of the
final draft Feasibility Study report.
The residuals resulting from operation of the treatment system
would include filtered solids and spent carbon. The filtered
solids and the carbon would be either regenerated at a permitted
facility or would be disposed of by incineration or landfiiling
at a RCRA treatment storage and disposal facility.

8.3.4 Reduction in Toxieitv. Mobility, and Volume

The pumping system would control the mobility of contaminants
present by extracting ground water within the upper aquifer.
Contaminated water would be treated by the air Stripping and
carbon adsorption units, thereby reducing the toxicity of the
ground -water.

8.3.5 JLlBfiJLflDAfi£&&««jJiX

Technical y««.eibilitvi Both air stripping and carbon adsorption
have been used extensively at CERCIA sites and have been
successful in removing organic constituents from ground water.
Design and construction of the necessary treatment units would
not post a problem. Some equipment manufacturers offer moduler
units that can be made to fit an individual application with
minor modification.
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Curing operation of the treatment system, the effectiveness cf
the treatment process would be monitored by periodically
analyzing constituent concentrations of the treated water prior
to discharge.

This alternative is designed to treat the ground water
contaminants to attain cleanup criteria. Chemical-specific
AAAJ-s were identified and discussed in Section 4.0. "several
Feceral and State regulations govern the qualitv, usage and
cisr.-.arre cf ground water.

locatior.-scecific; The ground water extraction and treatment
system would be located en the Bluff Road Site which is
prcxir.ate to a wetland. Construction of this system as
conceived may ir.pact the wetland. The extent of the impact will
be carefully considered during the remedial design. The Impact
to wetlands will be minimized and where it cannot be avoided the
damage will be mitigated.

Action-Specific; This alternative would be designed to comply
with action-specific ARARs. The action-specific ARARs for
construction of the extraction and treatment systems, the
treatment and subsequent disposal of the treated ground water,
and the management of treatment residuals are summarized in
Section 4.C. Many RCRA Subtitle C requirements would apply
because the Bluff Road Site contains hazardous waste. RCRA Part
254 requirements that may apply include standards for owners and
operators cf permitted hazardous waste facilities, preparedness
and prevention, contingency plan and emergency procedures,
recordxeepir.c and reporting, and ground water monitoring.
Federal CSHA worker health and safety requirements would be
applicable to the construction and operation activities.

3.3.7 Overall Protection of Human Health, and Environment

This alternative would decrease the potential risks resulting
from direct contact and ingestion of site ground water because
the ground water would be treated to meet the health protective
cleanup criteria. This alternative can be implemented to meet
the identified ARARs.

8.3.8 Coat

The present worth cost for the Air Stripping alternative, would
be approximately $4,339,500. This cost would include a capital
cost of $1,013,000, and estimated annual O&M expenditures of
$306,875. A complete cost summary is included in the final
draft Feasibility Study Report.
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3 . 4 Effluent discharge Alternatives i

Effluent fron either the air stripper or the GAC will require
discharge of treated water to some location. The alternatives
chat have beer, evaluated as part of completion of the RI/FS
inelude the following:

- Injection into the subsurface
- Discharge to Myers Creek
- Discharge to the Ccr.garee River
- Spray irrigation ir.to the wetland area

8.4.1 Subsurface Ir.-ectior. of Effluent

Infiltration galleries are a proven and viable alternative for
effluent discharge. The process involves the use of drains,
trenches and/or piping to introduce the treated ground water
into the vadose zone where it is allowed to percolate into the
soil. There are two basic types of infiltration gallaries,
horizontal and vertical. The horizontal system uses trenches

lined with gravel or perforated piping to introduce the ground
water into the vadose zone. Vertical infiltration uses vertical
perforated piping with appropriate packing materials to allow
radial infiltration over the depth of the vadose zone. Due to
the clay content of the soils in the vadose zone, infiltration
galleries may not operate effectively as a discharge alternative
during extended wet periods.

Discharge limitations for subsurface infiltration of the treated
ground water will be the cleanup criteria. This effluent
discharge option would establish the discharge design
requirements for the ground water treatment system.

The effectiveness of this method is dependent on vadose zone
acceptance of the treated water. A preliminary assessment of
infiltration rates based on aquifer and near aquifer vadose zone
soil classification indicates that this technology would be
feasible for the Bluff'Road Site.

Percolation testing must be performed to determine permissible
application rates of treated ground water and to establish the
most appropriate process alternative (i.e., horizontal or
vertical). The infiltration gallery must be located so that
recharge) to the) aquifer does not interfere with the performance
of the extraction system (hydraulic control). These
considerations can be addressed adequately In design. The basis
for conceptual cost evaluation is a horizontal infiltration
galleny. The estimated infiltration area required was
determined using the lowest permeability determined by
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-er;:rr.ir.g sl.r tests cr. sha.lsw wells in the upper acruifer . r.2" X
::"•* cm/sec;. This equates to an estimated permissible application
rate of 50 gallons/day/ft*. with an estimated flow rate of ICO
gpm, approximately 3000 ft. of infiltration trenches would be
required for horizontal infiltration. The infiltration trenches
would be distributed ever an area of approximately 15,000 square
feet. This is based en a trench width of approximately 2 feet ar.i
trench spacing cf approximately 7.5 feet (center to center). Again,
psrr.issible application rates would have to be confirmed during
reneiial design.

The present worth ccst for the infiltration gallerv effluent
discharge alternative would be approximately $165,484. "This cost
would include a capital cost of 5117,656, and estimated annual CiM
expenditures of $4,412. A complete cost summary is included in the
fir.al draft Feasibility Study Report.

8.4.2. Discharge to Myers Creek

The maximum allowable chemical concentrations to a receiving Class A
stream such as y.yers Creek or the Congaree River (see Section 5.4.3.
below) would be based on Ambient Water Quality Criteria (where
available) or RFSs.

The volumetric flow of the discharge stream is assumed to be 144,003
gallons per day. The estimated average daily volumetric flow in
Myers Creek is 154,000 gallons per day (IT Corp., 1989).

8.4.3 -ischarre to Congaree River

The Ccncaree River is classified the same as Myers Creek (Class A).
y.axir.ur. allowable chemical concentrations in the treatment system
discharge would be calculated as described in Section 5.3.4.3. cf the
final draft Feasibility Study Report.

discharge cf effluent to the Congaree River would require an
extensive overland piping system to transport the water approximately
2 to 3 miles to the"river. This would also require access agreements
and easements.

As with Myers Creek, the impacts of the discharge on river levels
(e.g. flood level*) should be evaluated as part of the remedial
design-.

8.4.4 Sorav Irrigation

Spray irrigation is a procedure by which effluent is discharged
through a surface spray system. Spray irrigation is limited to those
times when the ground is not frozen.
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This alternative would be further evaluated during remedial design -_••
it appears that the ground water recovery network will impact the
water levels in the wetland area. The spray irrigation design to
recharge the wetland and offset the impacts of ground water
withdrawal would be difficult due to poor percolation in off-site
surface soils and potential flooding resulting from sheet flow to
down gradient areas. Feasibility of this alternative is considered
marginal.

~"TAII.rZ ANALYSIS OF SCI1 P.E>CEr IATICN ALTERNATIVES

8 . 5 No Acti=r. Alternative

The no action alternative serves as a baseline for comparison of the
cverail effectiveness of each soil remediation alternative.

8.5.1 Technical Description

The no action alternative would not utilize any active remedial
technology for the site soils that are currently above the target
cleanup levels. The current interaction between the site.soils and
the surrounding environment would be allowed to continue.

According to the Remedial Investigation Report, <-h* principle
environmental and human health threat posed by the site soils is the
effect the soils have on the ground water plume rlue to leaching of
soil contaminants.

3.5.2 Short Terr?. Effectiveness

Because remedial action for the soils would not be implemented, there
would be no short-term environmental impacts or riilts from activities
associated with this alternative.

6.5.3 Long-Terr* Effectiveness

The baseline risk assessment presented in the Remedial Investigation
Report concluded that the surface soils do not pose an unacceptable
risk to human health or the environment. However, the more highly
contaminated subsurface soils continue to leach contaminants into the
ground water below tha site at unacceptable conctntrations. The
baseline risk assessment concluded that there are concentrations of
compounds in the) ground water that could result in exposure if the
water werst to b« used as drinking water source.

8.5.4

The toxicity, mobility, or volume of the contaminants present in the
soils would not be reduced under the no action alternative because no
treatment technologies would be employed.
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The no action alternative is technically feasible. This aiterr.af ve
would not require any special peraits to implement.

8.5.6 Corrslianee with ARA?._s

Cher.iral Specific

There are currently r.o ARARs for soils. However, because the
ccr.ta.-ir.atec site sells are a source that will further degrade grcur.z
water quality, a sail/water partitioning model (available for review"
in the final draft Feasibility Study Report) was used to calculate
cleanup criteria for the soils. The no action alternative would net
meet the calculated cleanup criteria for soils.

Location Specific ARARs

As stated in the detailed analysis for the no action ground water
alternative, the following potential ARARs would apply if the ground
water plume contaminants reached Myers Creek:

o Clean water Act, Section 404

o Fish and Wildlife Coordination Act

Under the no action soil alternative, these ARARs may potentially
apply if ccnta.Tir.ants present in the soils leach into the ground
water plume and subsequently migrate into Myers Creek.

Action Specific ARARs

There are no action specific ARARs for the no action soil remediation
alternative.

8.5.7 Overall Protection of Human Health and the Environment

The no action alternative for soils may increase the potential risks
associated with the ground water plume by contaminant leaching if the
ground water plume is not remedied. Thee* are no direct risks
resulting from the no action toil remediation alternative. The no
action .alternative would not meet the calculated cleanup criteria for
soils.

8.5.8 Coat

There are no capital or operational and maintenance costs a««ociated
with the no action alternative. The cost of monitoring the effect of
site soils on the ground water plume are included in the cost for
ground water quality monitoring under the ground water remedial
alternatives .
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S . £ . :.".-3itu Sci l Vacu—r gxtra^t icr . /So i l Ver.tir.ci

8.6.1 Technology Description

Soil vacuum extraction as proposed herein is an in-situ treatr.er.t
process used to clear, up soils that contain volatile and sc.r.e
serr.i-volatile organic ccmpour.ds. The process utilizes extract:.::.-,
wells to induce a vacuum, or. subsurface soils. The subsurface vacu_-
prcpacates laterally, causing in-situ volatilization of compounds
t.-.at are adsorbed to soils. Vaporized compounds and subsurface air
r.igrate rapidly to extraction wells, essentially air stripping the
scils in-piace.

A vacuum extraction system consists of a network of air withdrawal
(or vacuur.) wells installed in the unsaturated zone. A pump ana
manifold system of PVC pipes is used for applying a vacuum on the ai:
wells which feed an in-line water removal system, and an in-line
vapor phase carbon adsorption system for VOC removal. Vacuum wells
can either be installed vertically to the full depth of the
contaminated unsaturated zone or installed horizontally within the
contaminated unsaturated zone. If horizontal vacuum wells are
utilized, the wells would require construction by trenching to
mid-depth in the soil column. For the purposes of this evaluation,
vertical wells were selected due to the depth of the soil strata
requiring remediation, geotechnical conditions, and the depth to
groundwacer.

Cnce the well system has been installed and the vacuum becomes fully
established in the soil column, VOCs would be drawn out of the soil
and through the vacuum wells. In all soil venting operations, the
daily VCC removal rates eventually decrease as volatiles are
recovered from the soil. This occurs since volatile recovery
decreases the VOC concentration in the soil, and consequently reduces
the diffusion rate of volatiles from the soil. Volatiles in the air
stream are removed by the carbon adsorption system or destroyed by
fume incineration, after which the cleaned air is discharged to the
atmosphere.

The application of soil venting to the unsaturated zone remediation
is a multi-step process. Specifically, full-scale vacuum extraction
systems are designed with the aid of laboratory and pilot-scale VCC
stripping tests. This would be performed as part of remedial design.

8.6.2 Short-Tarn Effectiveness

An air dispersion model was used to calculate the ambient air quality
resulting from the organic vapor emissions from the soil venting
system after vapor phase carbon adsorption treatment. The air
dispersion modeling was conducted in accordance with applicable EPA
guidance documents. Based on the results of the air dispersion

-54-



T.odel, a healt.-. evaluation was conducted to determine the potential
risks, if any, to public health from inhalation of organic vapors.
The air dispersion model results and associated health evaluations
are presented in Appendix E of the revised draft Feasibility Stuo1-/
Report

The air dispersion r.odelir.g for this alternative identified the
downwind location where the r.axir.um one-hour concentrations would re
expects; and the location where the maximum annual concentrations
would be expected. The ariier.t air concentrations for the chemicals
of concern at these locations determine the potential risk, if anv,
to puiiic healt- fro- the inhalation of organic vapors generated by
tne in-situ soil venting process.

The public health evaluation identified the following potential
receptor croups which may experience maximum exposures to airccrr.e
ccr.tar.ir.ants:

1. Rer.ediaticr. workers in the immediate vicinity of the
soil venting system who might be exposed to
short-term (one-hour) peak concentrations;

2. Remediation workers present at the site for the
duration of the remedial action (18 months) who
Right be exposed to airborne contaminants; and

3. Off-site residents who might be exposed to air-
borr.e ccr.tar.inants for the duration of the remedial
action (18 months).

For the first receptor group (remediation workers exposed for one
hour to peak concentrations) the maximum predicted one-hour
concentration for each chemical of concern as compared to the
Threshold Limit Values that have been developed by the American
Conference of Governmental and Industrial Hygienists (ACGIH) and
areoccupaticr.al exposure criteria that represent airborne
concentrations of substances to which nearly all .workers may be
repeatedly exposed without adverse effects. The maximum predicted
one-hour concentrations are far below the Threshold Limit Values for
occupational exposure, therefor*, it is concluded that there is no
danger of acute toxicity due to exposure to short-term emissions from
the inrsitu soil venting system.

For the second receptor group (remediation workers present at the
site foc,£heY duration of the remedial action), the total cancer risk
associate* 'with exposure to maximum concentrations of ail the
chemical* of concern is estimated at 1.5 X l(Tig under the
conditions of this scenario presented in Appendix E of the revised
draft Feasibility Study Report. The total hazard index for
non-carcinogenic effects is 1.7 X 1CT9 which is far below the 1.0
hazard index value which indicates a potential hazard.
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Tc represent the third receptor group (off-site residents who *••'.--
be exposed for the duration of the remedial action), a child was*used
because of higher inhalation rate to body weight ratio, thus
resulting in a worst case exposure scenario. For this recertcr
group, the total estimated cancer risk associated with exposure tc
Tixir.ur. concentrations of all the chemicals of concern is" 2. 1 x
I!"' The total hazard for r.cn-carcinogenic effects is 2.3 X
i:~5 which is far below the 1.0 hazard index value which indicates
a coter.tial hazard.

The potential short-term risks to site workers would be the exposure
to drilling fluids and soil during the installation of the soil
venting extraction wells. To mitigate these risks, workers would be
required to comply with a site-specific health and safety plan
(including provisions for protective equipment).

8.5.3 Lone-Tern Effectiveness

Magnitude cf Residual Risk

The soil venting system would be designed and operated such that
those contaminants in the soil which are considered to be a source of
ground water contamination would be reduced to the cleanup criteria
identified by the soil partitioning model. Therefore, the soils
would no longer be a source contributing to the ground water plume
and the remedial action objective for soil would be met.

Adequacy and Reliability cf Controls

The residues resulting from the treatment system would include spent
carbon used for vapor phase adsorption. This carbon would contain
organic compounds and would be disposed in a RCPA landfill or would
be incinerated. The regeneration of spent carbon would also be a
viable residuals management alternative. The adequacy and
reliability of residuals management would be assured by using a
permitted regeneration facility or a RCRA treatment, storage, and
disposal facility.

8.6.4 Reduction of Toxieitv. Mobility, and Volume

Soil vacuum extraction would significantly reduce the volume of
volatile organic contaminants in the soil. Results of the plant test
at the sit* indicated significant quantities of semi-volatile organic
compounds will be removed, reducing to volume of these contaminants
in the soil.
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In-situ soil vacuum extraction is a proven technology and has been

treatment far.lities (i.e. vapor phase carbon adsorption or fume
incineration, have also beer, successfully implemented. Golder ( I S c t j
conducted laboratory testing on contaminated soils which showed that
t.-.s affecte. site soils are amenable to air stripping. Pilot tests
indicate that sore ser.i-volatile compound removal does occur during
the vacuum process. During operation, the effectiveness of the
system would be monitored by periodically analyzing contaminant
concentration of the following:

o Treated Soil
o Untreated Vapor Entering the System
o Treated Vaocr

Tr.is alternative would require compliance with EPA, U.S. Department
cf Transportation, and SCCKi; regulations regarding transportation
and disposal cf hazardous materials (i.e. spent carbon). SCDH£C may
require perr.its fcr the vapor discharge.

iarrs with A.aJ_-.s

Specific: Implementation cf this alternative would achieve
t.-.e cleanup criteria for volatile organic compounds in the soils as
irer.tified in the soil partitioning model. It is uncertain as to
v.-.ether cr r.rt the technology would achieve cleanup criteria for the
ser i-volatile* , however, tr.e" pilot test indicates semi-volatile

ray be removes by this process.

The alternative would be designed, constructed ar.d
cceritec to comply with action-specific ARARs. The action-specific
AJ'.iJ-s fcr construction of the extraction and treatment system, the
treatment and disposal of treated vapor, and disposal of residuals
(spent 'carbon) are summarized in the revised draft Feasibility Study
Report (Table 3-5). Federal OSKA worker health and safety
requirements would be applicable to the construction and operation
ACtivitie*'and would be compiled with by adhering to an approved work
plan and-health and safety plan. Many RCRA requirements nay apply
because the Huff Road Sitt contains hazardous waste. RCRA Part 2£4
requirement! that may apply include standards for owners and
operators of permitted hazardous waste facilities, preparedness and
prevention, contingency plan and emergency procedures, recordkeepir.r
and reporting.
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:t is anticipated that tr..s alternative would comply with acciicatle
pcrticr.s of the Clear. Air Act and thei South Carolina Pollutlsn
Csntrcl Act. i

8.6.7 Overall P~-»—_i = r. cf Huaar. Health and th« Envlranmer.--

This alternative wculd decrease the potential risks associated with
the rrigraticr. cf orc.ar.ic ccntar.inants into ground water from the
ssils.

8.6.6

The estimated tctal cost fcr the soil 'vacuum extraction system with
vapor phase carbcn adsorption would be approximately $1,070,000.
This capital cost includes the anticipated 04M expenditures since
this remedial action is not expected to last over 2 years.

Capital cost would include construction of the soil vapor extraction
syster., vapcr treatment syster., and all associated piping/mechanical
facilities.

6 . " Kich Terrerat.re rr.rir.sraticr.

e.'.l Terhrical resrricticr
I

This alternative consists cf excavation and treatment of the
conta-T.inatei soils cr.-site using high temperature incineration. This
treatrr.er.t techr.clory has beer, proven effective at treating soils that
ccntair. elevate! levels cf crgar.ic contaminants. Prior to ir.itiaticr.
cf this rer.eiial alterr.ative, supplementary soil sampling would te
psrfcrr.si tc adequately celir.eate the volume of soil present accve
tr.e tarcst clear.-uc levels. Approximately 23,000 to 45,000 cutir
yards of soil &• the sire is estircated to b« abov« tht cltanup
criteria.

Tcr the develccrer.t cf this alternative, the representative pricess
cpticr. fcr high ter.perature incineration is the commercially
available transportable rotary kiln incineration iyst«m.

This tysttr. usts a rotating rtfractory lintd kiln to trtat solids,
soils> sludges and liquid wastes. The kiln is approximately 8 feet
in diarc«t«r and 60 f»«t long. Th« toils would b« h«at«d to 1200WF
to 150A?r by 60 mm ITU p«r hour oil fir«d fu«l bum«r§. Th«
rotatiny.-kiln serves to mix, convey, and agitate the contaminated
soil. After processing, the treated soil would be discharged fror
the kiln into a pug mill where it is moisturised by the addition of
water to reduce dusting.
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incineration, combustion gas leaves the Jciln at 140C°F t-
1SCC=F and contains partially combusted organic*, acid gases,
entrained soil particles, and ash particuiate. The combustion gas
would pass through a hot cyclone for removal of relatively larce
rarticulates and would flew ir.tc a secondary combustion charge-
is::;. The SCC completes the combustion of the organic vapcrs'fror
the soil by exposing the remaining organic vapors, carbon monoxlie
;CC; ar.i carbonaceous particulars to temperatures in the range of
1=::CF to 22::-. The SCC is sized for a combustion gas
residence tir.e of at least two seconds at 2200°F.

i
For the crgar.ics present in the site toils, a temperature of 182CCF
should be adequate to produce destruction and removal efficiencies
(DREsj cf at least 95.93%. The operational temperature necessary to
achieve DREs cf at least 99.95% would be determined during a
pre-operational trial burn. The SCC will be fired by a 40 mm BT'J per
hour burner.

The corJsustion gas would leave the SCC at approximately 1800°F and
enter the air pollution control (APC) system. The APC system would
include an evaporative cooler, a baghouse, and a packed bed alkaline
S ^^,«WM>; ~ *+ « • *» • «•
V * •*«*•*<»••*« fc»* * • » •

The puree strear. frcr. the packed bed would be used for the
evaporative cooler. Salts such as sodiun chloride and sodium
sulfate, which are fcrr.ei in the packed bed, would be evaporated in
t.-.e evaporative cooler and rer.oved by a fabric filter. Tne
c;-«jsticr. ess would leave the evaporative cooler at 30CCF to
;-!::r, ar.i enter the fitric filter where most of the remaining
cirt.rulits would re reroveo. Tne combustion gas would then enter
tr.e pa:.-:ei :ez for alkaline scrubbing removal of most of the acii
gases. Tne coriusticn gas would exit the packed bed at approximately
155-F and enter the induced draft (ID) fan. The ID fan pulls the
corJrustion gas through the entire incineration system and exhausts
ths co.-Jr^stior. gas to the stack and out to the atmosphere. Stack
enssior.s would re continuously monitored for carbon monoxide,
oxygen, and the combustion gas velocity to verify compliance with
Feceral ar.i State Regulations. An automatic waste feed cutoff syster.
would re tiei ir.to various incinerator monitoring parameters such as
te.r.oerature, carbon monoxide and waste feed rites in accordance with
<: CFR 264 Subpart 0 regulations and appropriate guidance documents.
The sys?e~ requires an area of two to three acres. The soil would be
processed at a rate of approximately 20 tons per hour (for soil with
a moisture content of about 20 percent). At an operating factor cf
about 80%, 190 days of continuous operation would be required to
treat 72,900 tons (45,000 cubic yards) of soil. Mobilisation,
derroriiiration and decontamination of the incineration equipment will
take about 60 days. Therefore implementation of on-site high
temperature) incineration is expected to take less than one year fror
tne initial mobilization and start-up.
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Prior to excavation, the site would b« cleared of vegetation. Any
existing foundations or concrete pads would be decontaminated and
disposed accordingly.

Excavation and teatment would proceed in stages. The excavation rate
should mate- the treatment rate in order to minimize the storage
space required. Water spray would be used for dust control, if
necessary. Vapor suppression foams or some other form of emission
ccr.trol would be used if high levels of organic vapors in the
breathing zone are detected during excavation. The excavated soil
would be preprocessed in a tent structure of pole-barn construction
and placed in containers or tanks as required by the RCRA definition
of storage. The storage space should be sized for adequate
processing capacity to assure continuous operation during inclement
weather.

The soil would be removed from the storage area in the tent us in; a
covered belt conveying system and would drop into a hopper over a
scalping screen or shedder to remove oversized (greater than 2 -inch)
material and debris. The sorted material would then be transported
by an enclosed drag conveyor to a hopper that directly feeds the
incinerator. Rocks and other large objects would be screened and
rer.cved from the feed system, stockpiled on a pad, and decontaminated
by s tear, clear. -'.re. These materials would then be used as backfill
or.-site, after confirmatory sar.pl ing to assure adequate
cercr.tar.ir.atic-. .

Residua

Purge water fror. the scrubber would be recycled to the evaporative
coder where it wcuid be evaporated. The salts and suspended solids
contained in the purge water would be captured in the fabric filter.

Sclics fror the cyclcr.e and fabric filter would be mixed with the
treated soil after analytical testing verifier tht absence of orc.ar.ic
con-.pour.ds and. r.etals . If the solids are unacceptable for mixing with
the' soil, they would be stabilized and disposed off-site.

The treated soils would also be analyzed for the presence of organic
compounds and TCLP Xetals. If the treated toils fail to meet these
criteria, the soils would be stabilized prior to backfilling.

8.7.2 Short-Terr. Ef feetivenesa

Potential, risks to public health and the environment are associated
with the excavation and treatment of the contaminated soils.
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Air pollution ccr.trcl systems would be an integral part of the
r.r.-site high temperature incinerator to limit air exisiior.s to within
the regulatory requirements. Stack and site perimeter monitoring
will ensure that the discharge limits are not exceeded. An air
dispersion model was used to calculate the ambient air quality*
resulting from the anticipated incineration air emissions (after
treatment with air pollution control systems). The air dispersion
rooel was conducted in accordance with applicable EPA guidance
dccu.-r.erts. 5ase± en the results of the air dispersion model, a
healtr. evaluation was conducted to determine the potential risks, if
dry, to public health from the inhalation of emitted compounds. The
air dispersion r.oiel results (including associated input data
calculations; and the health evaluations are presented in Appendix F
cf the revised craft Feasibility Study Report.

The air dispersion modeling for this alternative identified the
downwind location where the maximum one-hour concentrations would be
expected and the location where the maximum annual concentrations
would be expected. The ambient air concentrations for the chemicals
cf concern at these locations determined by the air dispersion model
were used to determine the potential risk, if any, to public health
fro- the inhalation cf emitted compounds generated by the high
temperature incineration process.

The public health evaluation identified the following potential
receptor croups which may experience maximum exposures to airborne
contaminants ;

1. Remediation workers in the immediate vicinity cf
the incinerator who might be exposed to short-terr.
'one hour; peai< concentrations;

2. Rer.sciatic- workers present at the site for the
curition cf the remedial action (200 days) who
r.ignt be exposed to airborne contaminants; and

:•. Cff-site residents who might be exposed to air-
borne contaminants for the duration of the
remedial action. (2CO days)

Fcr the first receptor group (remediation workers exposed for one
hour to peai* concentrations) the maximum predicted one-hour
concentrations for each chemical of concern wera compared to the
Threshold Limit values for those chemicals. Threshold Limit Values
have been developed by the American Conference of Governmental and
industrial Hygienist (ACGIH) and are occupational exposure criteria
that repreeen* airborne concentrations of substances to which nearly
all workers'may be repeatedly exposed without adverse effects. The
maximum, predicted one-hour concentrations are far below the Threshold
Lir.it Values for occupational exposure, therefore, it is concluded
that there is no danger of acute toxicity due to exposure to
short-terr emissions from the high temperature incinerator.
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F = r tr.e second receptor group (remediation workers present at the
site fcr the duration of the remedial action), the total cancer risk
associated with exposure to maximum concentrations of all the
chemicals of concern is estimated at 1.7 X 10"' under the
conditions of this scenario presented in the revised draft
Feasibility Study Report. The total hazard index for
rcr.-carcinoger.ic effects is 4.9 X 10"* which is far below the 1.0
hazard index value which indicates a potential hazard.

7= represent the third receptor group (off-site residents who might
be exposed for the duration of the remedial action), a child was usei
because cf higher inhalation rate to body weight ratio, thus
resulting in a worst case exposure scenario. For this receptor
group, the total estimated cancer risk associated with exposure to
maximum concentrations of ail the chemicals of concern is 2.2 X
1C"'. The total hazard index for non-carcinogenic effects is 6.6 X
1C~4 which -is far below the 1.0 hazard index value which indicates
a potential hazard.

Short term emissions of dust and organic vapors may occur during the
excavation and pretreatment activities. These emissions may be
mitigated by the proper use of water sprays, foams, and vapor control
techniques Downwind air monitoring for organics will be used to
cetect any cff-site air emissions. In addition, risks to workers may
occur because cf contaminant volatilization during waste excavation,
and at the processing and stockpile areas. Workers involved with the
waste excavaticr. and processing activities may also be exposed to the
acr'iticr.ul risks associate?' with dermal contact with contaminated
scil*. T.-.erelcre, all workers would be required to wear appropriate
protective equipment, as specified in the site specific healtr. ar.c
safetv clar..

6 . " . 3 Lcr.c-7err Effectiveness

Xarr. itude cf Residual RisVs 7he treated soil would be tested fcr
leac.-.ir.c potential ar.c organic compounds to ensure treatment ~z
establishes clean-up levels is achieved. Treatability testing would
be conducted to determine the expected organic and metal
concentrations after treatment.

AdecMacv of Controls Data available from vendors indicates an
organic; removal rate of 99.99 percent or greater is achievable by
high temperature incineration. Therefore, it is expected that the
clean-up criteria can be achieved by this technology.

Reliability of Control* The removal of organic compounds from the
•cii follow** by incineration of the vapors i» a permanent process.
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The therr.al destruction of organic compounds from the toils provides
the multiple benefit of reducing the toxicity, mobility, and volume
cf the organic compounds present in the soil. Destruction of a-.
least 99.59% cf the organics vaporized from the soil would be
expected. The treatment process is irreversible and the treated scil
is expected to meet the scil remediation goals. The volume of soil
r.ay be less thar. was processes in the system.

S . " . 5 I r 1 1 er* e ~. -ability

Technical Feasibility The high temperature rotary kiln incineration
process has beer, used in many projects: to treat organic compounds
present in scil. The soils present at these sites were treated to
nee t the respective remedial action objectives and the incineration
processes were conducted to comply with the applicable ARARs .

Administrative Feasibility Acquisition of regulatory permits may net
be requires. However, the documentation for technical permit
requirements would be provided to EPA for approval prior to
implementation cf any remedial activities.

Currently, three venders are known to have a total of five mobile
rotary incineration systems in this size category. Treatment units
are available that weuld have sufficient capacity to perform soils
trestrer.t at the site within a reasonable period of time. Advanced
sr.-.ec^lir.r vr>li cs rer-irsi tc ensure that a mobile incineration
syster _s available.

= •"•- Cert li»r.ce_ vi.tr. A.-,-.";

Che-iral Ererific A=A?5

This alternative is expectei to meet the calculated clean-u? criterii
fcr scils. The site scils abcve the cleanup criteria would be
excavate; ar.i treated by high temperature incineration to these
ccncer.traticr.s .

Artier. Srerifir A-e-t.--«

Artier, specific ASAr.s fcr this alternative apply to the excavation cf
ccntar.ir.ated scils, monitoring requirements, and operation of a
tnerr.al 'treatment unit. Workers and worker activities that would
occur during the implementation of this alternative, must comply with
the OSHA requirements for training, safety equipment tnd procedures,
monitoring, recordkeeping, and reporting. In Addition, the RCRA
requirements for preparedness end prevention, contingency plans, and
emergency~%roc«dures would also apply to this alternative.
Cor.plianesrwith the above mentioned ARARs would be achieved by
following ar. EPA approved work plan and a site-tpecific health and
safety plan.

-63-



The RCRA standards for permitted hazardous wast* facilities,
including performance standards (40 CFR 264), may apply to the h;gh
temperature incineration unit. To achieve compliance with these
ARARs, the unit used would be designed, constructed, and operated in
accordance with the provisions contained in the RCRA hazardous waste
facility regulations.

This alternative would result in air emissions. The applicable
requirements fcr air emissions would be the Prevention and
Significant Deterioration (PSD) air emission provision contained in
the Clean Air Art and the requirements contained in the South
Carolina Pollution Control Act. It is anticipated that the treatment
system will not exceed the PSD limits and would comply with South
Carolina Pollution Control Act requirements for air emissions. The
action specific ARAR of the RCRA Land Disposal Restrictions would be
met if the cleanup criteria in Tables 3-3 and 3-4 are met.

8.7.7 Overall Protection of Human Health and the Environment

This alternative would destroy the organic contaminants present in
the soils thus reducing the toxicity, mobility, and volume of the
cor.tar.ir.ar.ts . Therefore, this alternative would meet the remedial
action objectives for soil. Protection of human health and the
environment would be achieved by meeting the remedial objectives and
by complying with tie identified ARARs.

S.7.S Cost

The capital ccst associated with this alternative include site
preparation, ir.rineraticn unit mobilization and demobilization, pilot
testing, t.-.s construction cf support facilities, soil excavation and
treitr.er.t, site restoration, anil" a mobile laboratory. Due to the
short ir.cler.er.taticr. period associated with this alternative the
operation ar.d maintenance cost for this alternative are incorporated
ir the capital cost. Therefore, a present worth analysis has net
teen performed for this alternative. The estimated cost cf this
alternative (iasei on 45,CCO cubic yard of soil) is 526,260,OCC. A
cetailei breaXiovr. of the estimated costs associated with this
alternative are presented in the final draft Feasibility Stucy
Report.

8.8. • Low Temperature Thermal Desor^tien

8.6.1 Technical Description

This alternative consists of excavating the eite colic and treating
the soil* on-site using low temperature thermal desorption. This
treatment technology has been proven effective mt treating soils tha:
contain elevated levels of organic contaminants. Approximately
16,000 to 45,000 cubic yards of coil at the litt is •itiaattd to be
above the target clean-up levels. Prior to initiation of this
remedial alternative, supplementary soil sampling would be performed
to adequately delineate the volume of soil present above tnese
levels.
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""~ess 2egr.rictisr.

For the development of this alternative, the representative process
option for low temperature thermal desorption is the commercially
available modified asphalt kiln. This system uses a rotating kiln
with scil lifters inside the kiln to mechanically agitate the soil
ar.c improve heat transfer. The kiln is approximately 8 feet in
cia,-9ter and 4: feet long. The soil would be heated to approximately
6::-F by a 5Or-. STV per hour fuel oil burner firing in the kiln.

The rotating kiln and lifters serve to mix, convey, and agitate the
contaminates scil, allowing the moisture and organic compounds to
vapcrize and escape from the soil. After processing, the soil would
be discharged frcr the kiln into a pug mill where it is moisturized
by the addition cf water to reduce dusting problems.

The combustion gas leaves the kiln at about 300 to 400°F and
contains vaporized organic compounds and extrained soil particles.
The combustion gas would pass through a cyclone, a baghouse, a wet
scrubber, and a bed of granular activated carbon. The cyclone and
baghcuse remove the soil particulates. The wet scrubber removes acid
gases, and the carbon bed removes any remaining organic compounds.
Stack emissions would be monitored to verify compliance with federal
and state regulations, including those for volatile organic
compounds, hydrochloric acid (HCI), carbon monoxide (CO) and
particulate leading.

Tr.e system requires an area cf about ICO feet by ICC feet. The
eruipr.er.t is asseriled on seven trailers for easy transportation.
T.-.a- aril would be processed at a rate of approximately 40 tons per
hour (fcr soil with a moisture content of approximately 20 percent).

At an cperatir.7 factor cf about 80%, approximately 95 days cf
continuous cperaticn would be required to treat 72,000 tens ;45,c::
curio yards, cf soil. Mobilization, demobilization and
cercr.ta.r-ir.atic.- cf the low temperature desorption equipment will take
azcut 2C cays. Therefore, implementation of on-site low temperature
thermal csscrpticn is expected to take less than one year.

c ;-o Preparation and

Prior to excavation, the site would be cleared of vegetation. Any
existing foundations or concrete pads would be decontaminated ana
disposed accordingly. Excavation and treatment will progress in
stages. The* excavation rate should match the treatment rate in order
to minimixe>.the storage space required. Water apray would b« used
for dust control, if necessary. Vapor suppression foams would be
used if high levels of organic vapors in the breathing zone are
detected during excavation. The excavated soil would be preprocessed
ir. a tent structure of pole-barn construction and placed in
containers or tanks. The storage space should be sized for adequate
processing capacity to assure continuous operation during inclement
weather.
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The soil would be removed from the storage area in the tent VISIT- a
covered belt conveying system and would drop into a hopper over 1
scalping screen or shredder to remove oversi ted (greater than 2-mcw
material and debris. The sorted material would then be transporter"'
by an enclosed drag conveyor to a hopper that directly feeds the"low
temperature thermal desorpticn unit.

Rocks and other large objects would be screened and removed from the
feed syster, stockpiled on a pad, decontaminated by steam cleaning'.
These materials would then be used as backfill on-site, after
confirmatory sampling to assure adequate decontamination.

Residuals Treatrer.t

The water from the wet scrubber would be treated with a two-stage
carbon adsorption system, and then used for ash quenching. Spent
carbon from the system would be sent to an off-site hazardous waste
incinerator for disposal. Soil particles from the cyclone and
baghouse would be mixed with the treated soil from the thermal
adsorber after analytical testing verifies the absence of organic
compounds and metals. The excavated area would be backfilled with
the treated soil. The treated soil would be analyzed for organic
compounds prior to backfilling. If treated toil contains organic
compounds above the clean-up criteria, then these soils would be
recycled back into the treatment unit. The treated soils would also
be analyzed for 7=1? metals. If the treated soils fail to meet these
criteria, the soils would be stabilized prior to backfilling. The
treated scil would have sufficient properties to allow for standard
gracing and compaction equipment for backfilling operations. The
area would be graded to match with existing drainage, covered with
one foct of topsoil, and revegetated to minimize erosion.

£.6.2 Short-Terr Effectiveness

Potential risks to public health and the environment are associate?
with tr.e excavation and treatment of- the contaminated soils.

Air pollution control systems will be an integral part of the low
temperature thermal desorption system to liait air emissions to
withir. the regulatory requirements. Stack and site perimeter
monitoring will ensure that the discharge limits are not exceeded.
An air dispersion model was used to calculate the ambient air quality
resulting from the anticipated thermal desorption Air •minions
(after treatment with air pollution control systems). The air
dispersion, modeling WAS conducted in accordAnce with Applicable EPA
guidancft.documents. Based on the results of the Air dispersion
model, A health evaluAtion was conducted to determine the potentia.
risk, if Any, to public health from the inhAlAtion of emitted
compounds. The air dispersion model results (including associated
input data calculations) and th« health evaluations are presented in
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Apper.six G cf the revised draft Feasibility Study Report. The air
c-spersicr. modeling f = r this alternative identified the downwind
location where the maximum one-hour concentrations would be expected
and the location where the maximum annual concentrations would te
expected. The ambient air concentrations for the chemicals cf
concern at these locations determined by the air diipersion model
were used to determine the potential risk, if any, to public healtr.
Ircrr. the inhalation of emitted compounds generated by the thermal
desorpticn process.

The pur-lic health evaluation identified the following potential
receptor groups w.-..ch tray experience maximum exposures to airborne
ccr.tar.inar.ts ;

1. Remediation workers in the immediate vicinity of the
therr.al adsorber who might be exposed to short-terr.
(ore hour) peak concentrations;

2. Rer.ediatier. workers present at the site for the
duration of the remedial action (100 days) who
r.ight be exposed to airborne contaminants; and

2. Cff-site residents who might be exposed to airborne
ccr.ta.--r.ar.zs fcr the duration of the remedial action
; 1C: cays;.

Tor the first receptor group (remediation workers exposed for one
hour to peak concentrations] the maximum predicted one-hour
concentrations for each cherical cf concern were compared to the
Tr.reshcli Lint Values for those cher.icals. Threshold Lir.it Values
have i£5T. csvelocsc iy the Ar.ericar. Conference of Governmental ar.-
Ir.rustrial Kycie.-.-sts" (AC3IH: and are occupational exposure criteria
t.-.a-. recreser.-. airocrr.e concentrations of substances to which nearly
d_l w;r.<er£ ray te repeatedly exposed to without adverse effects.

T.-.s raxir.ur predicted one-hcur concentrations are far below the
7r.resr.cli Lirr.it Values for occupational exposure, therefore, it is
concluded that there is no danger of acute toxicity due to exposure
to short-terr. emissions fror. the thermal desorption unit.

F=r the second receptor group (remediation workers present at the
site for the duration of the remedial action), the total cancer risx
associated with exposure to maximum concentrations of all the
cher.icals'of concern is estimated at 4.3 X 10~7 under the
conditions of this scenario presented in Appendix F of the revised
draft Feasibility Study Report. The total hazard index for
nor.-carcinogenic effects is 9.1 X 10"4 which is far below the 1.0
hazard index value which indicates a potential hazard.
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To represent the third receptor group (off-site residents who Big1--
be exposed for the duration of the remedial action), a child WAS j»ec
because of higher inhalation rate to body weight ratio, thui
resulting in a worst case exposed scenario. For this receptor group,
the total estimated cancer rislc associated with exposure to maxunuir.
concentrations of all the chemical of concern is 5.7 X 10. The
total hazari iniex for non-carcinogenic effects is 1.2 X 10"3 which
is below the i.o hazard index value which indicates a potential
hazard.

Short terrr. erissicns of dust and organic vapors may occur during the
excavation and pretreatment activities. These emissions may be
ir.itigated by the proper use of water sprays, foams, and vapor control
techniques. Downwind air monitoring for organics will be used to
detect any off-site air emissions.

In addition, risks to workers may occur because of contaminant
volatilization during excavation, and at the processing and stockpile
areas. Workers involved with the waste excavation and processing
activities may also be exposed to the additional risks associated
with dermal contact contaminated soils. Therefore, all workers would
be required to wear appropriate protective equipment, as specified in
the site specific health and safety plan.

Short terr. emissions of dust, and organic vapors, may occur during
the exiavaticr. ar.d pretreatment activities. These emissions would be
r.itigated by the proper use of water sprays, foams, and vapor control
techniques. Downwind air monitoring for organic compounds will be
usez to detect any off-site air emissions.

6.6.2 Lor.?-Terr Effectiveness

Karr.itude of Residual Risks;

The treated scil would be tested for organic compounds to ensure
treatr.er.t btlcw established clean-up levels is achieved. Since the
extraction efficiency for volatile organics is expected to be high,
treatment residuals are not expected to contain organic contaminants
above the clean-up criteria. Treatability testing would be conducted
during remedial design to determine the expected organic
concentrations after treatment. Carbon used for vapor treatment
would be disposed of off-site at a RCRA incineration and/or landfill
facility or would be regenerated at an approved facility.

Adeoruaey and Reliability of Controls t

Data available from a vendor indicates a volatile organic removal
rate of 99.9 percent or greater is achievable by low temperature
thermal deeorption. Therefore, it is expected that the clean-up
levels can be achieved by this technology. The removal of volatile
organics from the soil by low temperature thermal deaorption followed
by the carbon bed adsorption of the collected vapors is a permanent
process.
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T.-.e see--. carte- or carscr. regeneration waste would be disposed at a
permitted RCRA incineration and/or landfill facility to ensure
adequate management of the treatment reiidualt.

S.8.4 Reduction in Mobility. Toxieitv. or Volurpf

This alternative provides the multiple benefit of reducing the
tcxicity and mobility of organic contaminant* present in the soil.
T.-.e treatment process is irreversible and the treated soil is
exre^ec to mee- the soil remediation goals. The volume of treated
scil ray be less than was processed in the system.

6.S.5

Technical Feasibility;

The low temperature thermal desorption process has b«en used in
several projects to treat organic compounds in soil. The system is
commercially available through several vendors as trailer mounted
transportable systems. The thermal desorption process has been used
at a number of C53CLA sites.

A±rir.istrative Feasibility ;

Arquisitior. cf reg-^latory perr.its may not be required, although
dccu,T.er.tatior. for meeting the technical permit requirements would be
provided to EPA fcr approval prior to implementation of remedial
activities. The therr.al aesorptior. process has been used at a number
cf CIR:LA sites.
Currently, five venders are knovr. to OUT. low temperature desorption
process equiprer.t . Therefore, treatment units are available that
would hive sufficient capacity to perform soils treatment at the siie
within a reasonable period cf time. Advanced scheduling will be
required to ensure that a low temperature thermal desorption unit is
a v a" liable .

E.S.6 C err 1 i a r. r s v . -. !•. A?A.-. 5

Cher.ical Sseoific

Tr.is alternative is expected to meet the calculated clean-up criteria
for soil's. The site soils above the cleanup criteria would be
excavated and treated by low temperature thermal desorption.

Action Specific AJUIRa

Action specific ARXRs for this alternative apply to the excavation cf
contaminated soils, monitoring requirements, and operation of a
thermal treatment unit.
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Workers and worker activities that would occur during the
implementation of this alternative must comply with the OSHA
requirements for training, safety equipment and procedures,
monitoring, recordkeeping, and reporting. In addition, the RCRA
requirements for preparedness and prevention, contingency plans, and
emergency procedures would also apply to this alternative.
Csr.pllance with the above mentioned ARARs would be achieved by
following an EPA approved work plan and a site-specific health and
safety plar..

The RCRA standards fcr permitting hazardous waste facilities
including performance standards (40 CFR 264) would apply to the low
temperature thermal desorption unit. To achieve compliance with
these ARARs, the unit used would be designed, constructed, and
operated in accordance with the provisions contained in the RCRA
waste facility regulations.

This alternative will result in air emissions. The applicable
requirements for air emissions would be the Prevention and
Significant Deterioration (PSD) air emission provisions contained in
4C CFR 51 and the requirements contained in the South Carolina
Pollution Control Act. It is anticipated that the treatment system
will not exceed the PSD limits and will comply with South Carolina
Pollution Control Act requirements for air emissions.

The action specific AJRAR of the RCRA Land Disposal Restrictions would
apply fcr the backfilling of treated soils at the Bluff Road site.
The cleanup criteria in the RCC (Tables 3-3 and 3-3) are below the
LI', treatment standards (and the applicable Toxicity Characteristic
levels;.

The activated carbon, which would contain elevated levels of organic
cor.pounss, would be transported and incinerated off-site. The RCRA
and"U.S. Department of Transportation requirements for the packaging
and transportation of hazardous waste would be applicable.
CcT.zliar.ee with these ARARs would be complied with by disposing cf
the"careen at an I?A permitted RCRA incineration facility.

6.5.T Overall ?r=tecticr. of Human Health and the Environment

This -alternative would remove the organic contaminants from the soil
to meet the remedial objectives for soil. The toxicity, mobility,
and volume of the contaminants present in the soil would be reduced.
Protection of hunan health and the environment would be achieved by
complying with the identified ARARs.
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The capital costs associated with this alternative include site
preparation, thermal treatment unit mobilisation and demobilization,
pilot testing, construction of support facilities, soil excavation
and treatment, backfilling, revegetation, mobile laboratory, and
environmental monitoring. Due to the short implementation period
associated with this alternative the operational and maintenance
costs for this alternative are incorporated in the capital costs.
Therefore, a present worth analysis has not been performed for this
alternative. The estimated cost of this alternative (based on 45,CCC
cubic yards of soil) is $18,250,000. A detailed breakdown of the
estimated costs associated with this alternative are presented in the
final draft Feasibility Study Report.

8.9. Soil Excavation and Off-Site Disposal

8.9.1. This alternative consists of excavating the site soils that
are above the clean-up criteria and transporting the excavated soils
to an off-site RCRA landfill for disposal. Prior to initiation cf
the remedial desigr. for this alternative, supplementary soil sampling
would be perfcrr.e- to adequately delineate the volume of soil present
above the target clean-up levels. Approximately 16,000 to 45,000
cubic yards cf soil is estimated to be above the clean-up criteria at
the site.

Prior to exrsvaticr., the site would be cleared of vegetation. Any
existing four.datic.-.s or concrete pads would be decontaminated and
c.sposeo accordingly.

Ar. ecuirrer.t staring area would be constructed for equipment
storsos. I- addition, a mobile analytical laboratory would be
installed en-site ar.i used to provide quick turn around on soil
sir.ple analyses to verify that the affected site soils have beer.
adequately reroveo. Excavation at the site is expected to be routine
ar.z voulo re aooortlished using conventional construction equipment.
Exoavatez sril voulo be plaoel'directly into lined 2C cubic yard
capacity trucxs. Trucks would be decontaminated prior to leaving the
site. Disposal of the site soils would be accomplished at a RCRA
landfill. 'Analytical ttsting of th« soils with th« Toxicity
Characteristic Leaching Procedure (TCLP) will be required to
determine if the soils can be disposed of untreated in a RCRA
landfill, in accordance with the RCRA Land Disposal Restrictions (40
CFE 2£S;. The Land Disposal Restrictions go into effect for CERCLA
soils in Kay, 1992. If the soil cannot be land disposed, then
pretreatment of the soils (i.e. solidification/fixation) would be
required.

The excavated areas would be backfilled with clean fill/backfill
material. A one-foot laytr of topsoil would also be installed. The
site would be graded to promote drainage and would be revegetated.



£ . 5 . 2 gu.:rt-Te^"_rf * gctiver.ea a

Potential risks posed to the community and the environment from
volatilized organic* or dust would b« mitigated by the us* of water
sprays and fear, suppressants during the remedial action. In
addition, downwind air sampling would be performed to monitor any
cif-site emissions cf volatile organics.

A site-specific health and safety plan {including protective
equipment and r.or.itcring equipment to be used) would be prepared and
adhered to during the remedial action to minimize risks posed to
workers .

To reduce the potential risks to public health or the environment
resulting frcir. an accident during transportation of the soils, a
traffic control plan including routing of trucks to avoid populated
areas would be developed and followed.

8.9.3 Lone-Terr Effectiveness

Magnitude of Residual Risks

Upon removal and disposal of the site soils that are above the
clean-up criteria, the scil remediation objective will be achieved.
Therefcre, the leaching potential of the site soils into the
grcunswater plur.e would be eliminated.

Aderuacv of Ccr.trc-ls

There vculi is nc scils left at the site that have concentrations
atcve tr.e clean-up criteria, therefore monitoring of the backfill and
remaining site soils is not necessary. The ground water plume would
ire r.cr.itcres r.c matter which ground water remedial action is
ir.clerr.er.̂ ec.

Reliability ef Cor.trcls

Disposal cf the excavated soils at a RCRA landfill would effectively
isolate the contaminants of concern presented in the soils.
Monitoring programs required at RCRA landfills are designed to detect
potential failures so that corrective actions can be undertaken to
mitigate the threat of a release.

If no tr««t»«nt technology (i.e. stabilization to meet Land Ban
requirements) is employee, there would be no reduction in toxic ity or
volume of the contaminants. However the mobility of the contaminants
would be decreased by placing the soils in a RCRA landfill.
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chr.isal Feasibility

Excavation and transportation of contaminated foils are common
construction activities, and are considered technically feasible.
The removal and transport of the contaminated toils is limited by **
rersvai/exravaticr. rate and/or the rate at which the materials car. t
accepted at the P.:»A lar.sfill facility. A waste profile sheet and a
statement certifying the material as nonreactive must be provided ta
the landfill facility before the waste can be accepted.

RCRA manifest requirements must be complied with for all wastes
shipped off-site." Effective y.ay 8, 1952, discarded commercial
chemical product contaminated soil *nd debris are prohibited frcn
lard disposal without treatment if the soils contain contaminants
above certain limits established in 40 CFR 268. Pretreatment of the
scils may be necessary at the site or may be accomplished at the
disposal facility. The Land Disposal Restriction regulations will
significantly increase the cost of disposed soils by landf illir.g.

Adrir.istrative Feasibility

Irplerer.taticr. cf this alternative may require coordination with
municipalities to determine the appropriate transportation routes.

Sur.ercus remedial action contractors and hazardous waste transporters
are available fcr the excavation and transportation of the site
scils. Coordination and advanced planning is required to ensure that
capacity is available at a RCJIA landfill.

£.5.6 Ccrrliance with ARAP.s

Cheriral Specific ASASs

pecific A-RA-Rs for this alternative apply to the excavaticr. cf
ccntar.i.-.ated scils, mcnitcring requirements, and transportaticr. and
cispcsal reruirerer.ts .

workers and worker activities that would occur during the
ir.tier.entation of this alternative must comply with the OSKA
requirements for training, safety equipment and procedures,
monitoring, recordkeeping and reporting. Also, the RCRA requirements
fcr preparedness and prevention, contingency plans, and emergency
procedures would apply to this alternative. Compliance with the
above mentioned A&A&s would b« achieved by following an EPA approved
wcrk plan and a site-specific health and safety plan.
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...<r a=iicT. spec.r;.c ARARs :or cisposal of toils in a RCRA lar.d';'-
res.ltir.g frcr. a CERC1A remedial activity art the RCRA Land Disposal
Restriction regulations in 40 CFR 268 (effective November 1990j. Th?
site sciis would be analyzed for EP to^eicity metals and TCLP
parameters. If the soils are above thie concentration limits
acceptable for disposal in a RCRA landfill, then pretreatment cf the
scils to meet the land disposal regulations would be required to
comply with this ARAR.

The RCRA and U.S. Department of Transportation requirements for the
packaging and transportation of hazardous waste would be applicable
tc this alternative. Compliance with these ARARs would be achieved
by utilizing a licensed hazardous waste transporter.

8.9.7 Overall Protect ion of Human Health and the environment

The excavation of the site sc .Is and subsequent disposal in a RCRA
landfill would meet the soil remediation objectives. The mobility of
the soil contaminants would be reduced by placement of the soils in a
RCRA landfill. Protection of human health and the environment would
be ac.-.ieved by csr.rlyin? with the identified ARARs.

e.s.e c=«t
The capital costs associated with the alternative include site
preparation, excavation, transportation and disposal costs, and site
restoration. Because of the relatively short implementation period
associated with this alternative, operational and maintenance costs
are incorporated in the capital cost. Therefore, a present worth
analysis has net beer, performed for this alternative. The
established cost cf this alternative (based on 45,000 cubic yards of
snl; is S2C,"::,:::. A detailed breakdown of the estimated costs
associated with this alternative are presented in the final draft
Feasibility Study Repcrt.

£ . 1C . Scil Ixcavaticn and Off-Site Thermal Treatment

Q 1 A * T*£^U*» **.••' ma9j_v;*k*<i^«t

This alternative consists of excavating the site coils that are above
the clean-up criteria and transporting the excavated toils to an
off-site RCRA incinerator for treatment and ditpotal. Prior to
initiation of the remedial design for thit alternative, tupplementary
soil sampling would be performed to adequately delineate the volume
of toil present above the clean-up criteria. Approximately 16,000 tc
45,000 cubic yardt of toil it ettimated to be above the clean-up
criteria at the tite.

Prior to-«xcavation, the site would be cleared of vegetation. Any
existing foundations or concrete pads would be decontaminated and
disposed of accordingly. An equipment ttaging area would be
constructed of equipment storage. In addition, a mobile analytical
laboratory would be installed on-tite and uted to provide q«ic* turn
around on soil samples to verify that the affected tite toils have
been adequately removed.
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Therr.il treatment c: tr.e toil would oe compiled at a
R:?,A-perr.ictec incineration facility. Treated «oil would then be
disposed of in a landfill (most incineration facilities have
associated landfills for disposal of treated wastes).

The excavated areas would be backfilled with clean fill/backfill
riterial. A one-foot layer cf topsoil would also be installed. The
site wculd be graded to promote drainage and would be revegetated.

S.1C.2 ghcrt-Tarr Effectiveness

Potential short-term risks to public health and the environment are
associated with the excavation and handling of the contaminated
scii. Potential risks to the public may result from inhalation of
volatilized contaminants or fugitive dust during excavation and from
accidents durir.g transportation of excavated soil. The potential
risks posed to the community and the environment from volatilized
crgar.ics cr dust would be mitigated by the use of water sprays and
foar. suppressants during the remedial action. In addition, downwind
air sampling would be performed to monitor any off-site emissions of
volatile organic compounds.

A site-specific health and safety plan (including protective
equipment and monitoring equipment to be used) would be prepared and
adhered to curing the remedial action to minimize risks posed to
workers .

Tc reduce the potential risks to public health or the environment
res.ltir.r frrr ar. accider.t durir.g transportation cf the soils, a
*.ra:f.r ccr.trrl pld~ ir.rludir.r rcutir.r cf trucks to avcid populated
arsis wc-.lc is developed ar.d implemented.

H . 1 C . 2 l;-.T-Terr ~f f ertiver.es;

The scil rer.eiiatior. objectives will be achieved upcr. the excavaticr.
ar.i disposal of the site soils that are above the target clean-up
levels. Therefore, the leaching potential of the site soils ir.tc the
crcur.r water plur.e will be eliminated.

sc scils will be left at the site that have concentrations above the
clear.-u= criteria, therefore monitoring of the backfill and remaining
site soils is not necessary. The ground water plume will be
r.cr.itored no matter which source control remedial action is
ir.r 1 erne n ted.

-75-



Adequacy and Reliability of Controls

The off-site RCRA incineration and landfill facility thould operate
within its permit(s) requirements and comply with all applicable
regulations. Monitoring programs required at RCRA landfills are
designed to detect potential failures so that the necessary actions
wculd be implemented to control the treatment residuals.

6 .1C . 4 Relucticr. of Tcxicitv. Mobility, or Voluma

Implementation of this alternative would reduce the toxicity,
mobility, and volume of the contaminants present in the cite soils.
This reduction of toxicity, mobility, and volume is accomplished by
the thermal destruction of organic contaminants.

8.10.5 Inclementability

Technical Feasibility

Excavation and transportation of contaminated soils are common
construction activities, and are considered technically feasible.
The removal and transport of the contaminated soils is limited by the
excavaticr. rate and/or the rate at which the materials can be
accepted at the RCRA incineration facility. RCRA hazardous waste
requirements must be complied with for all wastes transported
cff-site.

The R"_-. ir.cir.eratcr would be effective at destroying the organic
ccrtrur.ds creser.-. i- the sells. The landfill would reliably isolate
t.-.e treated scils.

Ai.~ i r. i 51 T s t i vs Fe 5 s ic i' ; t'

Irtler.entation cf this alternative may require coordination with
r.ur.iCipilities tc determine the appropriate transportation routes.
Nur.ersus remedial action contractors and hazardous waste transporters
are available fcr the excavation and transportation of the site
soils. Coordination and advanced planning is required to ensure that
capacity is available at a RCRA incineration facility.

6 . 1 C . (5 Cer~liar.se with ARASa

Chemical Sn«eifie ARARa

This aite)rn«tive is expected to meet the calculated clean-up criteria
for toils. The site scils above the cleanup criteria would be
excavated and treated at a RCRA incineration facility.
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- - - - - «rr»y to the excavator, cf
._ ac..s, mor.itcrir.g requirement!, and transportation,

treatrer.t and c.spcsAl requirements.

workers and worker activities that would occur during the
ir.olerer.tation cf this alternative must comply with the OSHA
requirements for training, safety, equipment and procedures,
rcr.itoring, reccrdkeeping and reporting. Also, the RCRA requirements
fcr preparedness and prevention, contingency plans, and emergency
procedures would apply to this alternative. Compliance with the
above mentioned A3A£s would be achieved by following an EPA approved
work plan and a site-specific health and safety plan.

The action specific ARARs associated with the incineration and
disposal cf treated soils at a RCRA facility include the RCRA
Standards for Owners/Operators of Permitted Hazardous Waste
Facilities (40 CFS 264), the air emission standards contained ir. 4C
CFR 5C, and the Prevention of Significant Deterioration provisions cf
the Clean Air Act. A permitted RCRA incineration and disposal
facility must comply with these action specific ARARs.

The RCRA and U.S. Department of Transportation requirements fcr the
packaging and transportation of hazardous waste would be applicable
to this alternative. Compliance with these ARARs would be achieved
by utilizing a licensed hazardous waste transporter.

8.13.7 Overall Prc-ecticr. cf Huran Health and the Environmer.t

T-.e excavation cf ^̂ .e site scils and subsequent incineration and
cispcsil cf the treated scils at a RCRA facility would meet the soil
rer.ezial artier. objectives. The toxicity, mobility and volume cf tr.e
soil ccntar.inar.ts would be reduced. Protection of human health ar.d
the er.viror.r.er.t would be achieved by complying with the identifier
A=JL=s frr t.-.is alternative.

£. i: .E Ccst

The capital cost associated with this alternative include site
preparation and restoration and the cost of soil excavation,
transportation and incineration. Because of the relatively short
implementation period associated with this alternative, operational
a no. maintenance costs are incorporated in the capital cost.
Therefore, a present worth analysis has not been performed for this
alternative. The estimated cost of this Alternative (based on 45,c::
cubic yards of scil) is $100,100,000.00. A detailed breakdown of the
estimated cost associated with this alternative are presented in the
final draft Feasibility Study Report.
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s. c gyry-r^y cr c~y?x?.AT:vT ANALYSIS or

Overall Protection ef Huaan Health and the

Grcundwater Treatment
/

Both air stripping (with carbon adsorption) of extracted
grsundwater and carbon adsorption of extracted groundwater would
decrease the potential threat to current and future users of
cor.ta.T.inated ground water at the site or downgradient of the
site. Both alternatives would be implemented until ARARs are
met in the aquifer. In addition, effluent from the treatment
system will meet the appropriate criteria for the chosen
discharge alternative.

Discharge Alternatives
i

All of the discharge alternatives considered would protect human
health and the environment with the exception of discharging the
effluent to Myers Creek. Preliminary estimates of the volume of
water to be discharged indicate the sensitive wetlands
surrounding Myers Creek would be flooded due to the discharge.
This flooding would destroy the wetlands and perhaps cause other
dar.age as well. Ir. light of this, discharge to Myers Creek has
been eliminated as an option.

Source Treatment

The oral at the site is to protect ground water at the site fror.
further decraiaiicr. fror the source ani thereby diminish the
time required to remediate the contaminated aquifer.
Incineration cf the source, on or off-site, and excavation with
cff-site disposal would provide the best overall protection cf
hur.an health" ar.i the environment at this site. On-site thermal
cescrpticr. will r.eet the cleanup goals established for the site
and will allcv fcr the treatment of any residual contamination
through solidification of the treated soil. In-situ soil vacuur.
extracticr. has shown great potential as an effective remediation
tecr.r.ioue fcr soils contaminated with organic compounds, while
it is unknown whether or not cleanup criteria for semivolatile
organic compounds can be met, it is very probable that this
technique may achieve all the cleanup criteria established for
the soil contamination at the site. Overall, incineration would
provide the most protection for human health and the
environment, however, all of the alternatives will have the
potential to meet the cleanup criteria for the contaminants
identified for cleanup.
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Grcur.dwater Treatment and Discharge, Source Treatment

NC alternative requires a separate ARAR waiver. All
dlternatives requiring excavation and treatment may require a
•Scii and Debris Treatibility Variance for Remedial Actions".
E?A regulations provide that treatability variances may be
issues or. a site-specific basis. 40 CFR 268.44(h). Thus, they
r»y te approved simultaneously with the selection of a remedy in
a C ESC LA respcr.se action in the ROD. All other remedial
alternatives (excluding no-actior.) are expected to meet ARARs.

Lcr.c-^err effectiver.ess and permanence

Ground water treatr.ent and discharge

Carbcr. adsorption ar.d air stripping both provide long-term
effectiveness and permanent solutions for. ground water
treatr.ent. :

Long-terr. effectiveness of the discharged treated water is best
provided by reir.-ecticn or spray irrigation back into the
wetlands area. This would minimize the impact on the wetlands
ever the icr.g terr.

Scarce treatr.ent

Scil vacuur. extraction provides for removal of the volatile
fr»rtirr. c£ t.-.e ccr.td.-r.ir.ar.ts ir. scil. The long-tern
effective-ess is ur.kr.ovr., however, it has been established that
scil var.ur extraction reroves large quantities of contaminant*
ar.s wculi therefore provide a permanent solution. Thermal
cescrpticr. provides for long-term effectiveness and permanence
sir.re the organic contaminants are removed from the soil and, if
necessary, rer.ainir.c contaminants are solidified. On-site
-r.riT.eriiicr. cr excava^ic^. ar.d off-site treatment/disposal wouli
alsc previse lonc-terr. effectiveness and permanence.

Recuctior. of mobility, toxicity. or volume

Air stripping increases the mobility of the contaminants after
t.-.e ir extraction, allowing it to be captured through the carbon
adsorption phase of treatment and as part of the emission
controls. Carbon adsorption reduces the mobility of
contaminants by capturing it in the treatment process.
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Source treatment

Incineration destroys the contaminants, thereby eliminating
toxicity and mobility, and reducing volume. Soil vacuum
extraction and thenr.ai desorption do not affect toxicity in and
cf themselves, however the treatment of the removed contaminants
effectively destroy the contaminants. They both increase
r.roility by transferring contaminants to the air, thereby
reducing their volume in the soil. Mobility of the contaminants
in air for all the alternatives can be controlled by requiring
strict emission control procedures as part of the remedy.
Off-site disposal of wastes does not affect the inherent'
toxicity, mobility, or volume of the waste.

Short-term, effectiveness

Ground water treatment and discharge

Both air stripping and carbon adsorption may have the following
short-term effects:

risks to workers from exposure to drilling fluids and soil
during the installation of the ground water extraction
we 11 s .

risks to workers and environment from release of
contaminated water because cf accidental spillage.

risks to workers, environment and nearby members of the
pu-lic from uncontrolled emissions.

The Remedial Design will include all necessary measures to
minimize potential adverse short-term effects on public health
cr the environment.

Source treatment

All alternatives with the exception of in-situ soil vacuum
extraction require excavation cf contaminated soils and have
short-term Impacts on the environment due to the release of
crger.ic. contaminants (VOCs) into the air. Soil vacuum
ex-traction, thermal desorption and incineration may have
short-term impacts due to emissions from the various systems.

Off-site disposal of contaminated soils or off-site incineration
of these* wastes involve transportation of the waste, increasing
short-term risk to populations along the transport route.
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j.-- .ere"tar i. iv/

Ground-water treatment and discharge

Air stripping and carbon adsorption are both proven
techr.clcries . Treatment systems and vendors are readily
available and r.s impediment to implementation of either
ilterr.ative is foresee.-..

I'isrharce to the Cor.caree river, two to three miles away, would
ts difficult tr achieve and to maintain over the tine estimated
to complete the crour.dwater treatment. Spray irrigation and
ir.^ecticr. ir.to the subsurface are both implementable at the
site.

Source Treatr.er.t

Soil vacuur. extraction is a relatively new technology, but it is
expected to be fully implementabie. This technology is expected
to te the most easily implemented due to a minimal necessity for
intrusive activities. Additionally, very few materials handling
difficulties are anticipated. Incineration is a proven
techr.clory. Cr.-site incineration often invoke* a negative
rentier, from local citizens. On-site thermal detorption and
ir.cineraticr. are subject to substantive but not to
4=_-.ir.istrative retirements, and are fully implementtble.
Exravaticr. and off-site incineration may be difficult to
irplerer.t due tc aviilability cf incinerator capacity in South
Csrrlin*. C:f-site cisptsil cf the contaminated soil is
i.-r lerer.table.

•.* s r. e s s

Ir.-situ stil vacuur. extraction is the most cost-effective
rerery. All cost estimates for remedies involving excavation in
tr.e Feasibility Study Report are based on an estimated 45,CGC
cubic yarcs cf'scil to be remediated. This estimate is very
hich. A.-, independent calculation of the volume of soil
ccr.ta-r.inated at concentrations greater than the cleanup criteria
resulted in an estimate of approximately 23,000 cubic yards.
7-is independent estimate was prepared by RAX/ the EPA oversight
contractor. The actual costs for all remedies requiring
excavation and treatment would be lower than given in the
Feasibility Study for less volume. Da-tailed estimated costs
(based on 45,000 cubic yards of soil) are as follows«
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Groundwater treatment

Nc Action Alternative $ .76M

Carbon Adsorption $ 16.10M

Air Stripping $ 4.34K

Discharge Alternatives

Subsurface Infiltration $ . 16K

Myers Creek $ .42M

Surface Irrigation $ . 45M

Congaree River Discharge $ 3.32M

Source Treatments

In-situ Soil Vacuum. Extraction $ 1.07M

On-site incineration with $ 28.26M
stabilization of treated soils

Cr.-site thermal descrption with $ 18."SM
stabilization cf treated soils

Cff-site disposal cf contaminated S 23.7CX
SClls

Cf:-si--e Therral Treatment cf $100.10X

T.w.e Carbon Adsorption alternative provides the same benefit as
the Air Stripping alternative yet costs a great deal more.

Therefore, the Air Stripping Alternative is the most
cost-effective alternative for treatment of the contaminated
groundwater at the site.

Reinjection of groundwater is the least expensive of the
discharge alternatives. This alternative will also help
mitigate any potential impacts to the surrounding wetlands.
Subsurface injection of the treated water is a cost-effective
alternative.

Soil vacuum extraction is the most cost-effective alternative,
assuming all AKAfis can be met. The benefits provided by the
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ether alternatives as compared to this in-situ alternative do
not justify additional expenditure. The in-«itu soil vacuum
extraction alternative is more cost-effective than the other
alternatives primarily because it provides an equal benefit fcr
less cost. Lcr.c-term effectiveness, permanence, and
prctectiveness are achieved, and reduction of toxicity, mobility
ar.i vclur.e is achieved.

State Accec-tar.cg

The State cf South Carolina has indicated verbally that they
concur with the selected remedy. All the excavation and
treatment alternatives are acceptable to the State if they
include treatment of residual metals contaaination. The State
has stipulated that they will not concur with * ROD unless given
assurances that an additional groundwater investigation is
conducted. Additional groundwater studies, including the
installation cf a minimum of two deep wells, will be necessary
during the Remedial Design development to further define the
contamination.

Cc-rrv:r.itv Accerta.-.cc

The public meetir.c, was well-attended. Local citizens voiced
concerns over the Agency's timetable and urged rapid action at
the site. Written comments were received from the Bluff Road
Grcuc, representatives cf a local citizen's group and from the
Seuth Carclir.a department cf Health and Environmental Control.
T.-.s latter cements are described under "State Acceptance". The
private citizens vciced a preference fcr off-site incineration.
It is likely the Acer.cy's chosen alternative will be readily
accepted by the public. A more detailed response to all
cements received curing the public comment period is provided
ir. the respcr.siveness summary.

cr

T.-.e remedy selected for this site is:

extraction and on-site treatment by air stripping of
contaminated, ground water at the site

ir.-situ soil vacuum extraction of contaminated soils at the
site

monitoring

subsurface injection of treated water
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This remedy will attain a 10 cancer risk level as it removes
che source of the groundwater contamination as well as the
contaminated groundwater.

10.1 Description of Recommended Alternative

Grcundwater treatment and discharge

This alternative consists of a coriination of ground water
extraction and ground water treatment. Contaminated ground
water would be extracted from the upper aquifer by installing
recovery wells. Ground water treatment would be accomplished by
means of air stripping towers, followed by a granular activated
carbon (GAC) system. The more volatile constituents in ground
water would be removed by air stripping, while seai-volatiles
would be removed by the GAC system. A pretreatment process,
such as precipitation or flocculation, may be necessary to
rer.ove metals from the ground water prior to treatment by air
stripping and GAC. The need for any such pretreatment process
would be evaluated as part of the remedial design activities.

The ground water extraction system would consist of a
ccriinaticr. of recovery wells located within the contaminant
plume, and at the periphery of the plume. Recovery wells would
be placed in the more highly contaminated tone of the plume to
facilitate rapid removal of organics. The periphery wells would
be used to lir.it expansion of the plume.

The extraction system including number, location, and
ccr.figuraticr. cf wells would be developed during the remedial
cesigr.. Pur? tests and ground water modeling would be required
fcr the design of the extraction system. For the purpose of
this analysis, four extraction wells and a total flow of 100 gpr.
were used. The purring rate is a conservative value based or.
C.S.-.& frcr the RI .

The grsur.z water fror. the extraction wells would be pumped ir.tc
a surge tar.x beicre it is fed to the air stripping system. The
air stricnr.c system would consist of two towers arranged in
series. " Both towers would have 12 feet of packing material, 3C
inches in diameter and use high air-to-water ratios.

Prior to treatment, the extracted ground water would contain the
compounds identified in Tables 1 and 2 at the measured maximum
concentration shown in column 1. Contaminant concentrations
should steadily decrease from these levels. Actual treatment
system influent composition would be defined during remedial
design.
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-.. grounc water at the Bluff Road Site (Colder, 1586).
The exceptions wculd be 2-chlorophenol and phenols which would
be removed by adsorption on the GAC.

After air stripping, the ground water would b* pumped through
cartridge filters and two carbon beds, also arranged in series,
when the carbon ir. the first bed is spent, it would be
,.«~ieplaced. A valve or. the adsorption system would then be-»r
switched to reverse the order of the beds in the series. The
beds are sized so that carbon would be expected to be replaced
every 4 to 6 weeks. The system would be automated and designed
for unattended operation. The final design of the ground water
extraction syste.r, air stripper, and GAC systems would require"
additional data collection prior to design.

As a result of ground water extraction and treatment, a
discharge strear. of treated ground water would b« ceneratei. As
a best engineer ing judgement based on available data, the
volumetric flow of the discharge stream is assumed to be 144,000
gallons per day based or. ICC gpr; ground water recovery system
operating 24 hours per day. y.sre precise ground water
withdrawal and discharge values would be determined as part of
the remedial design.

Infiltration galleries are a proven and viable alternative for
effluent discharge. The process involves the use of drains,
trenches and/or piping to introduce the treated ground water
i.-.to the vadose zsne where it is allowed to percolate into the
s-il. There are two basic types of infiltration galleries,
r.crizcr.tal and vertical. The horizontal system uses trenches
lines with gravel or perforated piping to introduce the ground
water into the vadose zone. Vertical infiltration uses vertical
perforated piping with appropriate packing materials to allcw
radial infiltration ever the depth of the vadose zone.

lischarge lir.itaticns fcr subsurface infiltration of the treated
crsu-d water will be the cleanup criteria. This effluent
cischarce cpticr. would establish the discharge design
requirements fcr the ground water treatment system.

The effectiveness of this method is dependent on vadose sone
acceptance of the treated water. A preliminary assessment of
infiltration rates based on aquifer and near aquifer vadose sone
scil classification indicates that this technology would be
feasible for the Bluff Road Site.

Percolation tasting must be perlonntd to determine permissible
application, rttts of treated ground water and to establish the
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most appropriate process alternative (i.e., horizontal or
vertical). The infiltration gallery Bust be located so that
recharge to the aquifer does not interfere with the performance
of the extraction system (hydraulic control). These
considerations can be addressed adequately in design. The basis
for conceptual cost evaluation is a horizontal infiltration
gallery. The estimated infiltration area required was
determined using the lowest permeability determined by
performing slug tests on shallow wells in the upper aquifer
(9.27 x 10"* cm/sec). This equates to an estimated
permissible application rate of 50 gallons/day/ft2. With an
estimated flew rate of 100 gpm, approximately 3000 ft. of
infiltration trenches would be required for horizontal
infiltration. The infiltration trenches would b« distributed
over an area of approximately 15/000 square feet. T.iis is based
on a trench width of approximately 2 feet and trench spacing of
approximately 7.5 feet (center to center). Again, permissible
application rates would have to be confirmed during remedial
design.

Source Remediation

The vacuum extraction system would consist of air vacuum wells
instilled ir. the ur.saturatea zone. A pump and manifold system
of pvz pipes will be used for applying a vacuum on the air wells
which feed an in-line water removal system, and an in-line vapor
phase carbon adsorption system for VOC removal. Once the well
system has been installed and the vacuum becomes fully
established ir. the soil column, VOCs are drawn out of the soil
ar.d thrcuch the vacuur. wells. This treatment technology has
beer, prcver. effective at treating soils that contain elevated
levels of organic contaminants. Prior to initiation of this
remedial alternative, supplementary soil sampling would be
performed to adequately delineate the aerial extent of the
r.eressarv vacuur. influence areas.

Prccess Dsscricticr.

Soil vacuur. extraction as proposed herein is an in-situ
treatrer.t process used to clean up soils that contain volatile
and some semi-volatile organic compounds. The process utilizes
extraction wells to induce a vacuum on subsurface soils. The
subsurface vacuum propagates laterally/ causing in-situ
volatilization of compounds that are adsorbed to soils.
vaporized compounds and subsurface air stigrate rapidly to
extraction wells, essentially air stripping the eoile in-plaee.

.**-%

A vacuum extraction eystem consists of a network of air
withdraw*! (or vacuum) velli inittlltd in the uniaturattd xont.
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cur.p and mar.ifsid system cf PVC pipes ii used for *pplyiftg ft
air wells which feed an in-line water reanovalum en the air wells which feed an in-line water reanoval

system, and an in-line vapor phase carbon adsorption system for
voc removal. Vacuum wells can be installed vertically to the
full depth of the contaminated unsaturated zone. Vertical wells
were selected due to the depth of the toil strata requiring
remediation, geotechr.ical conditions, and the depth to
crsundvater.

Cr.ce the well system has been installed and the vacuum becomes
fully established in the soil column, VOCs would be drawn out of
the soil and through the vacuum wells. In ell soil vacuum
extraction operations, the daily VOC removal rates eventually
decrease as volatiles are recovered from the soil. This occurs
since volatile recovery decreases the VOC concentration in the
soil, and consequently reduces the diffusion rate of volatiles
from the soil. Volatiles in the air stream are removed by the
carbon adsorption system or destroyed by fume incineration,
after which the cleaned air is discharged to the atmosphere.

The application of soil vacuum extraction to the unsaturated
zone remediation is a multi-step process. Specifically,
full-scale vacuur. extraction systems are designed with the aid
of laboratory and pilot-scale VOC stripping tests. Further
testing would be performed as part of remedial design.

1C . 2 Ccs_t .cf Recommended Alternative

Grcur.dvater Treatment and discharge

The present worth, cost of the Air Stripping alternative would be
approximately S4,23;,5CC. This cost would include a capital
ccst cf Sl,c:2,0:: fcr construction of The groundwater
extrarticr. system, the treatment units, a treated water
disrr.arre syster, ar.d all associated piping. This cost also
i.-.rluses ar.nuil expenditures fcr operation and upkeep of the
syster cf s 2:5,5" 5". The total of the annual costs over 16
years, usir.g s. 5« discount rate is S3, 326, 500.

T.-.e present worth cost of the infiltration gallery/reinjection
cischarge alternative is approximately $165,484.

The estimated total cost for the soil vacuum extraction system
with vapor phase carbon adsorption would be approximately
$1,070,000. This capital cost includes the anticipated OtK
expenditures since this remedial action is not expected to last
over 2 years.

Capital cost would include construction of the soil vapor
extraction system, vapor treatment system, and all associated
piping/mechanical facilities.
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The total present worth cost for the remedial action is $5,574,984
based on the information in the Feasibility Study Report. A detailec
cost breakdown for each alternative and the selected remedy is given
in the tables at the end of Chapter 5 in the Feasibility Study
Report.

1C . 3 Schedule

The Remedial Design is to begin in the winter/spring of 1991 and be
completed no later than one year later. Construction of the Remedial
Action should begin in January 1992.

10.4 Future Actions

After groundwater remediation shutdown, a post closure groundwater
monitoring program is to be initiated to determine the permanence of
remediation. No other remedial actions, other than those described
herein, are anticipated in the future at this site. The selected
remedy addresses all known areas of contamination at the site.

11.0 STATUTORY DETERMINATIONS

The selected remedy satisfies the requirements of Section 121 of
CERC1A.

Prctectier. cf Hurrar. Health and tne Environment

The selected rer.edy will permanently treat the groundwater and soil
and removes or minimizes the potential risks associated with the
wastes. Dermal, ingestior., and inhalation contact with site
contaminants would be eliminated, and risks posed by continued
crcur.dwater contamination would be reduced.

Attainrer.t of ASA.°.«

This alternative will comply with ARARs.

This alternative will comply with the substantive technical
requirements of the Clean Air Aet 40 CFR Part 50 concerning
particulates and volatile organic emissions during excavation.

Cost-Effectiveness

The groundwater and source remediation technologies are more
cost-effective than the other alternatives considered primarily
because? they provide greater benefit for the cost.

tmiii««tion of P«r™»n«nn solution* and Alternative Treatment
Technologies or Remouree Recovery Technolooies to the MMiaua Extent
Practicable

The recommended alternative represents the maximum extent to which
permanent solutions and treatment can be practicably utiliied tor
this action.
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f _r as a Principal Element

The preference far treatment is satisfied by the use of a
extraction system to retrieve contamination from soil at the site an:
the use of air stripping to treat contaminated ground water at the
site. The principal" threats at the site will be rr.itigatei by use :
these treatment techr.clcries.
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SCOPE OP WORK FOR THE
REMEDIAL DESIGN AND REMEDIAL ACTION

AT THE SCRDI BLUFF ROAD SUPERFUND SITE

INTRODUCTION

The purpose of this Remedial Design/Remedial Action (RD/RA) is
to design, construct, operate and maintain, monitor, and
complete the selected remedy to ensure protection of human
health and the environment. Remedial Design (RD) is generally
defined as those activities to be undertaken by Settling
Defendants to develop the final plans and specifications,
general provisions and special requirements necessary to
translate the Record of Decision (ROD) into the remedy to be
constructed under the Remedial Action (RA) phase. RA is
generally the Implementation phase of site remediation or actual
construction of the remedy, including necessary operation and
maintenance, and performance monitoring. The RA is based on the
RD to achieve the remediation goals specified in the ROD. This
Scope of Work (SOW) is designed to provide a framework for
conducting the RD/RA activities at this Site and is the
•technical* portion of this Consent Decree. This SOW provides
for a number of detailed documents which shall be used to guide
each component of the RD/RA process at this site.

Settling Defendants shall conduct an RD/RA that is in accordance
with this SOW and consistent with the Record of Decision (ROD)
issued on September 12, 1990, the explanation of Significant
Differences issued on March 5, 1991, the Superfund Remedial

Waste and Emergency Response) Directive 9355.0-4A, June 1986)
(the •RD/RA Guidance"), and other guidances used by XPA in
conducting an RD/RA (a list of the primary guidances is
attached), as well as any additional requirements in this
Consent Decree. Settling Defendants shall furnish all necessary
personnel, materials, and services needed, or incidental to,
performing and completing the RD/RA, including necessary
operation and maintenance, and performance monitoring.

BPA shall provide oversight of Settling Defendants' activities
throughout thm RD/RA. Settling Defendants shall support XPA's
initiation and conduct of activities related to the
implementation of oversight activities. However, the
responsibility for conducting an adequate RD/RA to
satisfactorily Isjplsssjnr the selected rsmsly shall lie with
Settling Defendants. XPA review and approval of deliverable* is
a tool to assist this process and to satisfy, in part, XPA's
responsibility to provide effective protection of public health,
welfare, and thm environment. XPA approval of a task or
deliverable shall not be construed as a guarantee as to the
ultimate adequacy of such task or deliverable. A summary of tbm
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major deliverables that Settling Defendanta ahall submit for the
RD/RA ia attached.

TASK I - SCOPING

Scoping ia the initial planning process of the RD/RA and has
been initiated by SPA through this document to determine how the
aite-apecific remediation goals as specified in the ROD will be
met. The apecific project acope ahall be planned by Settling
Defendants and BPA. Settling Defendants ahall document the
apecific project scope in an Remedial Design (RD) Work Plan and
an Remedial Action (RA) Work Plan. Because of the unknown
nature of the Site, additional data requirements may be
identified throughout the RD/RA process. Settling Defendants
ahall submit a technical memorandum documenting any need for
additional data along with the proposed Data Quality Objectives
(DQOs) whenever such requirements are identified. In any event,
Settling Defendants are responsible for fulfilling additional
data and analysis needs identified by KPA consistent with the
general acope and objectives of the Consent Decree, including
this SOW.

The RD/RA Site Objectives for the SCRDI Bluff Road Superfund
Site have been determined preliminarily, based on available
information, to be the following!

1. Review of existing information pertaining to the Site.
This includes the ROD, the Remedial
Investigation/Feasibility study (RI/FS), and other
reports or related information.

2. Review of relevant guidance (see attached references)
to understand the RD/RA process. This information
ahall be used in performing the RD/RA and preparing all
deliverables under this SOW.

3. Collection of additional data, as required. This
includes] additional sampling, geotechalcal
investlgations, surveys, modeling, etc.

of bench and/or pilot Treatability Studies
to evaluate and properly design the selected

5. Preparation of detailed design plans and specifications
necessary to construct the selected

6. Actual implementation of the selected remedy, including
construction of facilities necessary to ieplement the
selected
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7. Operation and maintenance of the facilities necessary
to implement the selected remedy, as required.

3. Monitoring of the selected remedy to ensure all cleanup
goals are met. The cleanup goals are the same as
•Performance Standards,* as defined in the Consent.

9. Ensuring that all Federal and State applicable or
relevant and appropriate requirements (ARARs)
identified in the ROD are net.

When scoping the specific aspects of the project. Settling
Defendants must meet with BPA to discuss all project planning
decisions and special concerns associated with the Site. The
following activities shall be performed by Settling Defendants
as a function of the project scoping process.

A. Site

Settling Defendants shall gather and analyse the existing
information regarding the Site and shall conduct a visit to the
Site to assist in planning the scope of the RD/RA as follows t

1. Collect and Analyse Existing Data and Document the Heed
for Anv Additional Data

Before planning RD/RA activities, all existing Site
data shall be thoroughly compiled and reviewed by
Settling Defendants. Specifically, this shall include
the ROD, RI/P3, and other available data related to the
Site. This information shall be utilized in
determining if any additional data is needed for RD/RA
Implement: if Inn Decisions on the necessary data and
Data Quality Objectives (DQOs) shall be made by XPA.

2. Conduct Site Visit

Settling Defendants shall conduct a visit to the site
with the Km, HsmerHil Project Manager (RPM) during the
project scoping phase to assist in developing a
i rmreiHiisl m*i*rmi*iuHi%q of the RD/RA requirements for
the Site. Information gathered during this visit shall
be utilized to better scope the project and to
determine the extent of additional data necessary to
implement the RD/R*.

B. Project P

Once Settling Defendants have collected and analyzed existing
data and conducted a visit to the Site, the specific project
scope shall be planned. Settling Defendants shall meet with IPA
regarding the following activities and before proceeding with
Task XI.
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1. Refine the Site Objectives

Once existing information about the Site has been
analyzed, Settling Defendant* shall review and, if
necessary, refine the Site Objective*. Any revised
Site Objective* shall be documented in a technical
memorandum to be prepared by Settling Defendants and
are subject to SPA approval prior to proceeding with
Tack II.

2. Dnrriment the Heed for Treatabilitv Studies

Treat ability Studies shall be conducted by Settling
Defendants to insure that the selected remedy will
attain all applicable or relevant and appropriate
requirements (ARARs) as well as any other treatment
requirements outlined in the ROD. Treat ability Studies
shall be required except where Settling Defendants can
demonstrate to XPA's satisfaction that they are not
needed. The study results and operating conditions
shall be used in the detailed design of the selected
remedy. Where Treatability Studies are needed,
Treatability Study activities shall be planned to occur
concurrently with additional data collection activities
(see Task II).

3. HCvaluate T r e * * itv Studies

Where Treatability Studies are required, Settling
Defendants shall propose and KPA shall approve the type
of Treatability Studies to be used (s.g./ beach versus
pilot versus beach sad pilot) . The decision to perform
pilot testing shall be esde as early in the process as
possible to minimise potential delays.

TASK if - REMEDIAL DBSIGH

nemerllal Oeeiga shall be performed to support: the response
actions eeleoted in the ROD. The Remedial Design shall provide
the technical details for implementation of the BemsrMil Action
in accordaaom with currently accepted environmental protection
technologies and standard professional engineering and
construction practices. The design shall include clear and
comprehensive! design plans and specifications.

At the conclusion of the project planning phase. Settling
Defendants snail submit the following! a RD Work Plan, a
Sampling and Analysis Plan, a Health and Safety Plan, and
Treatability Study work Plan.
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The RD Work Plan, Sampling and Analysis Plan, and Treatability
Study Work Plan oust be reviewed and approved and the Health and
Safety Plan reviewed by BPA prior to the initiation of field
activities.

Upon approval of the RD Work Plan, Settling Defendants shall
implement the RD Work Plan in accordance with the BPA-approved
design management schedule contained therein. Such
implementation shall include BPA review and/or approval of
plans, specifications, submittals, and other deliverables. The
purpose of these design reviews is for BPA to assess the
feasibility of the design to achieve the Site Objectives in
accordance with the ROD and Consent Decree, including this SOW.
Review and/or approval of design submittals only allows Settling
Defendants to proceed to the next step of the design process.
It does not imply acceptance of later design submittals that
have- not been reviewed, nor that the remedy, when constructed,
will meet Performance Standards and be accepted.

1. Rp work Pl»*»

A Work Plan documenting the decisions and evaluations
completed during the scoping process shall be submitted
to BPA for review and approval. The Work Plan shall
include) a comprehensive description of the additional
data collection and evaluation activities to be
performed, if any, and the plans and specifications to
be prepared. A comprehensive design iBinirjemsnt
schedule for completion of each major activity and
submission of each deliverable shall also be included.
The Work Plan shall be developed in conjunction with
thm Health and Safety Plan, the Sampling and Analysis
Plan, and thm Treatability Study Work Plan, although
each plan may bm delivered under separata cover.

Specifically, thm Work Plan shall present the
following i

a. A statement of thm problem(s) and potential
problem(s) posed by thm Site and the objectives of
thm RD/RA.

b. A background summary satting forth the following»

1) A brief description of thm Site including thm
geographic location, and a description of thm
physiographic, bydrologic, geologic, demographic,
ecological, cultural and natural resource features
of thm Sitei

2) A brief synopsis of thm history of thm Sit*
including a summary of past disposal practices and



a description of previous responses that have been
conducted by local. State, Federal, or private
parties at the Site;

3) A summary of the existing data in terms of
physical and chemical characteristics of the
contaminants identified and their distribution
among the environmental media at the Site.

c. A detailed description of the tasks to be
performed, information needed for each task,
information to be produced during and at the
conclusion of each task, and a description of the
work products that shall be submitted to BPA.
This includes the deliverables set forth in the
remainder of Task II.

d. A schedule with specific dates for completion of
each required activity and submission of each
deliverable required by this Consent Decree,
including those in this SOW. This schedule shall
also include information regarding timing,
initiation and completion of all critical path
milestones for each activity and/or deliverable.
Settling Defendants may request BPA to change the
specific dates for each deliverable required by
this consent Decree. Along with the request
Settling Defendants oust ŝubmit an explanation of
the reason for the request and its impact upon the
project's completion and remaining due dates.
This request and accompying explanations must be
submitted to BPA no later than sixty (60) days
before the scheduled dust date of the deliverable
that Settling Defendants are requesting BPA to
change). BPA, in its unreviewable discretion,
shall disapprove or approve such requested
schedule changes.

•>. A project manaqsmenf plan, including a data
msnaijsment plan, monthly reports to BPA, and
meet 1 nijs and presentations to BPA at the
conclusion of each major phase> of the RD/RA. The
data management plan shall address the

including tracking, storing, and retrieving the
data along with identifying software to be used,
•f̂ T-iy data requirements, data format and backup
data management. The plan shall address both data
inaiiaijemeiil and document control for all activities
conducted during the RD/RA.
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f. A description of the community relations support
activities to b« conducted during the RD. At
SPA'a request, it ia expected that Settling
Defendants will assist SPA in preparing and
disseminating information to the public regarding
the RD work to be performed.

2. S-̂ p̂liaq <»id Analysis PI31"

Settling Defendants shall prepare a Sampling and
Analysis Plan (SAP) to ensure that sample collection
and analytical activities are conducted in accordance
with technically acceptable protocols and that the data
generated will meet the DQOs established. The SAP
provide* a mechanism for planning field activities and
consists of a Field Sampling and Analysis Plan (FSAP)
and a Quality Assurance Project Plan (QAPP).

The FSAP shall define in detail the sampling and
data-gathering methods that shall be used on the
project. It shall include sampling objectives, sample
location (horizontal and vertical) and frequency,
sampling equipment and procedures, and sample handling
and analysis. The Field Sampling and Analysis Plan
shall be written so that a field sampling team
unfamiliar with the site would be able to gather the
samples and field information required. The QAPP shall
describe) the project objectives and organization,
functional activities, and quality assurance and
quality control (QA/QC) protocols that shall be used to
achieve the desired DQOs. The DQOs shall, at a
minimum, reflect use of analytical methods for
identifying contamination and addressing contamination
consistent with the levels for remedial action
objectives identified in the Rational Contingency
Plan. la addition, the QAPP shall address personnel
qualifications, sampling procedures, sample custody,
analytical procedures, and data reduction, validation,
and reporting. These procedures must be consistent

Settling Defendants shall demonstrate, in advance and
to XPA's satisfaction, that each laboratory it may use
is qualified to conduct the proposed work. This
include* use of methnrts and analytical protocols for
the chemicals of concern in the media of interest
within detection and quantification limits consistent
with both QA/QC procedures and DQOs approved by KPA in
the QAPP for the Site. The laboratory most have and
follow an approved QA program. Settling Defendants
shall provide assurances that BPA has access to
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laboratory personnel, equipment and records for sample
collection, transportation, and analysis. BPA may
require that Settling Defendants submit detailed
information to demonstrate that the laboratory is
qualified to conduct the work, including information on
personnel qualifications, equipment and material
specifications. In addition, BPA may require submittal
of data packages equivalent to those generated in the
BPA Contract Laboratory Program (CLP) and may require
laboratory analysis of performance samples (blank
and/or spike samples) in sufficient number to determine
the capabilities of the laboratory. If a laboratory
not in the CLP is selected, methods consistent with CLP
methods that would be used at this Site for the
purposes proposed and QA/QC procedures approved by BPA
shall be used. In addition, if the laboratory is not
in the CLP program, a laboratory QA program must be
submitted for BPA review and approval.

3. Health T** Safety Plan

A Health and Safety Plan shall be prepared in
conformance with Settling Defendants' health and safety
program, and in compliance with OSHA regulations and
protocols. The Health and safety Plan shall include a
health and safety risk analysis, a description of
monitoring and personal protective equipment, medical
monitoring, and site control. Note that BPA does not
"approve* Settling Defendants' Health and Safety Plan,
but rather XPA reviews it to ensure that all necessary
elements are included, and that the plan provides for
the protection of human health and the environment.

4. . TTT*,̂ HfrillVT Study Work PlM>

Settling Defendants shall prepare a Treatability Study
work Plan for KPa review aad approval. This Plan shall
iismBri.be the remedial technology to be tested, test
objectives, experimental procedures, treatability
conditions to be tested, measurements of performance,
analytical methods, data niiiiigemsnt and analysis,
health and safety, and residual waste management. The
DQOe for the Treatability Study shall be documented as
well. If a pilot-scale Treatability Study is to be
performed, the Treatability Study work Plan shall also
describe pilot plant installation and start-up, pilot
plant operation and —Tin*—PI-*** procedures, and
operating conditions to be tested. If testing is to be
performed off-site, permitting requirements mast be
addressed. A schedule for performing the Treatability
studies shall be included with specific dates for the
tasks, including, but not limited to, the procurement
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ot contractors and the completion of sample collection,
performance, sample analysis, and report preparation.

5. Treatabilitv study Sampling and Analysis Plan

If the SAP is not adequate for defining the activities
to be performed during the Treat ability study, a
separate Treatability Study SAP shall be prepared by
Settling Defendants for BPA review and approval. It
shall be designed to monitor pilot plant performance.

6. *l*7TT*'*Killtv study Health »"̂  Safety P1yi

If the Health and Safety Plan is not: adequate for
defining the activities to be performed during the
Treatability Study, a separate Study Health and Safety
Plan shall be developed by Settling Defendants. Mote
that BPA does not "approve" Settling Defendants' Study
Health and Safety Plan, but rather SPA reviews it to
ensure that all necessary elements are included, and
that the plan provides for the protection of human
health and the environment.

B« Prel i J"J"*̂ Y Design

Preliminary Design begins with initial design and ends with the
completion of approximately 30 percent of the design effort. At
this stage Settling Defendants shall have field verified, ae
necessary, the existing conditions of the Site. The Preliminary
Design shall reflect a level of effort such that the technical
requirements of the project have been addressed and outlined so
that they may be reviewed to determine If the final design will
provide an operable and usable remedial project, supporting
data and documentation shall be provided with the design
documents defining the functional aspects of the project. BPA
approval of thm Preliminary Design is required before proceeding
with further design work, unless specifically authorised by
SPA. XVa hem thm unreviewable discretion to waive thm
raquiremmnt for thm submission of the respective Intermediate
Design for sscfa respective treatment technology in KPA's
Preliminary Demiga review comments. Thm Preliminary Design
shall include thm results of additional data acquisition
activities, a Trmatability Study Evaluation Report, a Design
Criteria Report, preliminary plans and specif ications, a Project
Delivery strategy, and a Plan for Satisfying Permitting
Requirements. la **•«••»«••••*««• with thm design management schedule
established in thm approved Berne rtiil Design Work Plan, Settling
Defendants shall submit to XPa thm Preliminary Design submittal
which shall consist of the following!
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1. Results of Data Acquisition Activities

Data gathered during the project planning phase shall
be compiled, summarized, and submitted along with an
analysis of the impact of the results on design
activities. In addition, surveys conducted to
establish topography, rights-of-way, easements, and
utility lines shall be documented. Utility
requirements and acquisition of access, through
purchases or easements, that are necessary to implement
the HA shall also be discussed.

2. Design Criteria Report

The concepts supporting the technical aspects of the
design shall be defined in detail and presented in this
report. Specifically, the Design Criteria Report shall
include) the preliminary design assumptions and
parameters, including:

a. Waste characterization
b. Pretreataent requirements
c. volume of each media requiring treatment
d. Treatment schemes (including all madia and

by-products >
e. Input/output rates
f. Influent and effluent qualities
g. Materials and equipment
h. Performance standards
i. Long-term performance monitoring requirements

3. Preliminary PJL^"» T̂iH Specifications)

Settling Defendants] snail submit an outline of the
required drawings, including preliminary sketches and
layouts, rieeri IMiitj conceptual aspects of the design,
unit proceeees, etc. In addition, an outline of the

specifications, including performance
i, ARABS, etc., shall be submitted. The

tftj»f ̂ +-<o«i of the construction drawings shall reflect
organization and clarity. The. scope of the technical
specifications shall be outlined In a manner reflecting
the final specifications.

4.

The remedial action muet be in full compliance with the
reqnl.rements of all Federal, State, and local air,
water, and waste disposal standards and the Federal
Endangered Species Act. Any off-site disposal shall be
in compliance with the policies stated in the Procedure
for Planning and Implementing Off-site Response Actions
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(Federal Register, Volume SO, Number 214, November,
1985, pages 45933-45937). The final design plan* and
specification* must be consistent with the technical
requirements of all applicable or relevant and
appropriate requirements unless a waiver has been
issued. The plan shall identify the off-site
disposal/discharge permits that are required, the tiae
required to process the permit applications, and a
schedule for submittal of the permit applications.

5. Treatabilitv Study Evaluation Report

Following completion of Treatability Studies, Settling
Defendants shall analyze and interpret the testing
results in a technical report to SPA. Depending on the
sequence of activities, this report may be submitted
with the Preliminary Design or as a separate
deliverable, as approved in the RD Work Plan. The
report shall evaluate the treatment technology's
effectiveness, iapleaentability, cost, and actual
results as compared with predicted results. The report
shall also evaluate full-scale application of the
technology, including a sensitivity analysis
identifying the key parameters affecting full-scale
operation.

c. Intermediate Design

The Intermediate Design ends with the completion of
approximately 60 percent of the design effort. Settling
Defendants shall submit to KPA the Intermediate Design submittal
which shall consist of a continuation and expansion of the
Preliminary Deeiga submittal as may be modified by any value
engineering i si lesssmlil Inns adopted by settling Defendants. SPA
has the' unreviewable discretion to waive the submission of the
intermediate. Deeign upon completion of KPA's review of the
Preliminary Osjclgn. Any value engineering recommendations
adopted by Settling Defendants shall be summarized in a report
submitted vita tbm Intermediate Design. SPA review comments on
the Intermediate Design shall be reflected in the Prefinal/rinal
Design. Tn» Intermediate Design submittal shall be submitted in
accordance with the approved design man 113meant schedule and
shall consist of the followings

1. Draft Deeion Analyses

The evaluations conducted to select the design approach
shall be described. Design calculations shall be
included.
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2. Draft PIana and Specifications

Draft construction drawings and specifications for all
components of the Remedial Action shall be prepared and
presented. i

3. Draft Construction Schedule

Settling Defendants shall develop a Draft Construction
Schedule for construction and implementation of the
remedial action which identifies timing for initiation
and completion of all critical path tasks. Settling
Defendants shall specifically identify dates for
completion of the project and major milestones.

D. Prefinal/FLnal Design

Settling Defendants shall submit the Prefinal Design when the
work is approximately 90 percent complete In accordance with the
approved design management schedule. The Prefinal Design shall
have addressed comments generated from the Intermediate Design
Review and clearly show any modification of the design AM a
result of incorporation of the comments. Bssentially, the
Prefinal Design shall function as the draft version of the Final
Design. After KPA review and comment on the Prefinal Design*
the Final Design shall be submitted. All Final Design documents
shall be certified by a Professional Fruji near registered in the
State of South Carolina. SPA approval of the Final Design is
required before initiating the RA, unless specifically
authorized by SPA. The following items shall be submitted as
part of the Prefinal/Final Designt

1. Cosmlefce Dee Ion Analvsee

2.

The selected design shall be presented along with an
analysis supporting the design approach. Design
*̂ 1'"ql̂ *r 1"«̂  shall be included.

A COmplats) set of construction drawings and
specifications shall be submitted which describe the
selected design.

y<fi»i, Co" *t met ion Schedule

Construction Cost Sstimate

A construction cost estimate accurate to within +15
percent to -10 percent shall be submitted.
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TASK III - RgMEOIAL ACTION

Remedial Action shall be performed to implement the response
actions selected in thm ROD. The Remedial Action shall conaiat
of all activities necessary to implament the response actions
selected in the ROD prior to operation and maintenance and
long-term performance monitoring activities.

ial Action Plannina

Concurrent with the aubmittal of the Intermediate Design,
Settling Defendants shall submit the following: a RA Work Plan,
a construction Management Plan, a Construction Quality Assurance
Plan, and a Construction Health and Safety Plan/Contingency
Plan.

The RA Work Plan, Construction Management Plan, and Construction
Quality Assurance Plan must be reviewed and approved and the
Construction Health and Safety Plan/Contingency Plan reviewed by
BPA prior to the initiation of the Remedial Action.

Upon approval of the RA Work Plan and the Final Design, settling
Defendants shall implement the RA Work Plan in accordance with
the construction management schedule. Significant "field"
changes to the RA as set forth in the RA Work Plan and Final
Design shall not be undertaken without the approval of BPA. The
RA shall be documented in enough detail to produce "as-built*
construction drawings certified by a Professional Engineer
registered in the State of South Carolina after the RA is
complete. Implementation of the RA shall include BPA review
and/or approval of required deliverables. The purpose of these
reviews is for BPA to assess the feasibility of the project to
achieve thm Site Objectives in accordance with the ROD and
Consent Decree, including this SOW. Review and/or approval of
aubmittals does not imply acceptance of later submittals that
have not haan reviewed, nor that the remedy, when constructed,
will mast Performance Standards and be accepted.

1. HA work Plan

A Work Plan which provides a detailed plan of action
for completing tha> RA activities shall be submitted to
•PA for review and approval. The objective of this
work plaa Is to provide for the safe and efficient
completion of the RA. The Work Plan shall include a
comprehensive description of the work to be performed
and a construction management schedule for completion
of each major activity and submission of each
deliverable. Thm Work Plan shall be developed in
conjunction with that Construction Management Plan, the
Construction Quality Assurance Plan, and the
Construction Health and Safety Plan/Contingency Plan,
although each plan may be delivered under separate
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Specifically, the work Plan shall present the
following:

a. A detailed description of the tasks to be
performed and a description of the work
products to be submitted to SPA, This
includes the deliverables set forth in the
remainder of Task III.

b. A schedule for completion of each required
activity and submission of each deliverable
required by this Consent Decree, including
those in this SOW.

c. A project management plan, including monthly
reports to KPA and meetings and presentations
to 8PA at the conclusion of each major phase
of the RA.

d. A description of the community relations
support activities to be conducted during the
RA. At XPA's request, it is expected that
Settling Defendants will assist KPA in
preparing and disseminating information to
the public regarding the RA work to be
performed.

Project Delivery Strategy

This describe* Settling Defendants' strategy for
delivering the project. It focuses on the msimjement
approach to carry out the design and implement the

Action. Items to be. addressed include
and contracting strategy, phasing

alternatives, and contractor and equipment availability
concerns. If the construction of the selected rsmsrty
is to be accomplished by Settling Defendants'

the strategy shall identify these

Construction Management Plan shall be developed to
'̂  bow the construction activities are to be

implemmnted and coordinated during the RA. Settling
Defendants shall designate a person to be their
representative on-elte during the PemeiHil Action.
This plan shall identify this representative along with
other key project mniqement personnel and lines of
authority as well a* provide descriptions of the duties
of the key personnel along with in organizational
chart. In addition, a plan for the administration of
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construction change* and SPA review and approval of
those changes shall be included.

4. Construction Quality Assurance Plan

Settling Defendants shall develop and implement a
Construction Quality Assurance Program to ensure, with
a reasonable degree of certainty, that the completed
remedial action meets or exceeds all design criteria,
plans and specifications, and Site Objectives. The
Construction Quality Assurance Plan shall incorporate
relevant areas of the Cleanup Goal Verification Plan
(see Task V). At a ««*<!•«•, the construction QA plan
shall include the following elements*

a. A description of the quality control
organization, including a chart shoving lines
of authority, identification of the members
of the Independent Quality Assurance Team
(IQAT), and acknowledgment that the IQAT will
implement the control aystsm for all aspects
of the work specified and shall report to the
project coordinator and BPA. The IQAT
members shall be representatives from testing
and inspection organization* and/or the
supervising Contractor and shall be
responsible for the QA/QC of the RA. The
members of the IQAT shall have a good
professional and ethical reputation, previous
experience in the type of QA/QC activities to
be implemented, and demonstrated capability
to perform the required activities. They
shall also be independent of the construction
contractor.

b. The) nam», qualifications, duties,
authoritlee, and responsibilities of each

assigned a QC function.

Documentation of the observations and control
testing that will be used to monitor the
construction and/or installation of the
components of the rsmeiH il action. This
includes information which certifies that
personnel and laboratories performing the
tests are qualified and the equipment and
procedures to be used complies with
applicable standard*. Any laboratories to be
used shall be specified. Acceptance/
Rejection criteria and plan* for implementing
corrective measures shall be addresi
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d. A schedule for managing aubmittala, testing,
inspections, and any other QA function (including those
of contractors, subcontractors, fabricators, suppliers,
purchasing agents, etc.) that involves assuring quality
workmanship, verifying compliance with the plans and
pecifications, or any other QC objectives.
Inspections shall also verify compliance with all
environmental requirements and include, but not limited
to, air quality and emissions monitoring records and
waste disposal records, etc.

e. Reporting procedures and reporting format for
QA/QC activities including such item* as daily
summary reports, schedule of data submissions,
inspection data sheets, problem identification and
corrective measures reports, evaluation reports,
acceptance reports, and final documentation.

f. A list of definable features of the work to be
performed. A definable feature of work is a task
which is separate and distinct from other tacks
and has separate control requirements.

5. Construction Health and Safety Plan/Contingency Plan

A Construction Health and Safety Plan/Contingency Plan shall
be prepared in conformance with Settling Defendants' health
and safety program, and in compliance with OSHA regulations
and protocols. The Construction Health and Safety Plan
shall include a health and safety risk analysis, a
description of monitoring and personal protective equipment,
medical monitoring, and site control. Note that ZPA does
not "approve* Settling Defendants' Construction Health and
Safety Plan/Contingency Plan, but rather EPA reviews it to
ensure that all necessary elements are included, and that
the plan provide* for the protection of human health and the
environment. This plan shall include a Contingency Plan and
incorporate Air Monitoring and spill Control and
CounterMAeures Plan*, if applicable for the site. Air
monitoring will bo necessary at any site when the sit*
specific ri«k assessment specifies a risk via the
inhalation/air transport pathway. The Contingency Plan is
to be written for the onsite construction workers and the
local affected population. It shall include the following
items:

a. Name) of Person who will be responsible in the
event of an emergency incident.
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b. Plan for initial safety indoctrination and
training for all employees, name of the person who
will give the training and the topics to be
covered.

c. Plan and date for meeting with the local
community, including local, state and federal
agencies involved in the remediation, as well as
the local emergency squads and the local
hospitals.

d. A list of the first aid and medical facilities
including: location of first aid kits, names of
personnel trained in first aid, a clearly marked
map with the route to the nearest medical
facility, all necessary emergency phone numbers
conspicuously posted at the job site (i.e., fire,
rescue, local hazardous material teams, National
Emergency Response Team, etc.)

e. Plan* for protection of public and visitors to the
job site.

f. Air Monitoring Plan which addresses the following
factors:

1) Air monitoring shall be conducted both on site
and at the perimeter of the site. The chemical
constituent* that were identified at the site as
part of the Risk Assessment shall serve as a basis
of the sampling for and measurement of pollutants
in the atmosphere.

2) Air monitoring shall include personnel
monitoring, oneite area monitoring, and perimeter
monitoring.

a) Personnel Monitoring shall be conducted
according to OSHA and NIOSH regulations and
guidance.

b) On«ite Area Monitoring shall consist of
continuous real-time monitoring performed
immediately adjacent to any waste excavation
areas, treatment areas, and any other
applicable area* when work is occurring.
Measurements shall be taken in the breathing
zonee of personnel and Immediately upwind and
downwind to the work area*. Equipment shall
include the following, at a minimum: Organic
Vapor Meter, Explosion Meter, Particulate
Monitoring Equipment, and Onsita Windsock.
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c) Perimeter Monitoring shall consist of
monitoring airborne contaminants at the
perimeter of the site to determine whether
harmful concentrations of toxic constituents
are migrating off-aite. EPA approved methods
shall be used for sampling and analysis of
air at the site perimeter. Perimeter samples
shall be sampled and analyzed for the
constituents of concern identified in the
risk assessment. The results of the
perimeter air monitoring and the onsite
meteorological station shall be used to
assess the potential for off-site population
exposure to toxic materials. The air
monitoring program shall include provisions
for notifying nearby residents, local, state
and federal agencies in the event that an
emission of detectable concentrations of
airborne toxic constituents are migrating
off-site.

A Spill Control and Counter-measures Plan which
shall include the following:

1) Contingency measures for potential spills and
discharges from materials handling and/or
transport ation.

2) A description of the methods, means, and
facilities required to prevent contamination of
soil, water/ atmosphere, uncontaminated
structures, equipment, or material by the
discharge o£ wastes from spills due to operations.

3) A description of the equipment and personnel
necessary to perform emergency measures required
to contain any spillage and to remove spilled
materials and soils or liquids that become
contaminated due to spillage. This collected
•pill material must be properly disposed of.

4) A description of the equipment and personnel to
parform decontamination measures that may be
required to remove spillage from previously
uncontaminated structures, equipment, or material.
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B. Precon*truction Conference

A Preconstruction Conference shall be held after selection of
the construction contractor but before initiation of
construction. This conference shall include Settling Defendants
and federal, stare and local government agencies and shall:

1. Define the roles, relationships, and responsibilities
of all parties;

2. Review method* for documenting and reporting inspection
data;

3. Review methods for distributing and storing documents
and reports;

4. Review work ares, security and safety protocols;

5. Review the Construction Schedule.

6. Conduct a site reconnaissance to verify that the design
criteria and the plans and specifications are
understood and to review material and equipment storage
locations.

The Preconstruction Conference must be documented, including
names of people in attendance, issue* discussed, clarification*
made, special instruction* issued, etc.

C. Prefinal Inspection

Upon preliminary project completion Settling Defendant* shall
notify EPA for the purpose of conducting a Prefinal "Inspection.
Participant* shall include the Project Coordinators, Supervising
Contractor, Construction Contractor, and other federal, state,
and local agencies with a jurisdictional interest. The Prefinal
Inspection shall con»i*t of walk through inspection of the
entire project «ite. The objective of the inspection is to
determines whether the project i* complete and consistent with
the Order. Any outstanding construction item* discovered during
the inspection »hall be identified and noted on a punch list.
Additionally/ treatment equipment shall be operationally tested
by Settling Defendants. Settling Defendant* shall certify that
the equipment baa performed to effectively meet the purpose and
intent of the apecification*. Retesting shall be completed
where deficiencies are revealed. A Prefinal Inspection Report
shall be submitted which outline* the outstanding construction
item*, action* required to resolve the item*, completion date
for the item*, and an anticipated date for the Final Inspection.
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D. Final In«pection

Upon completion of all outstanding construction items, Settling
Defendants shall notify EPA for t.w.e purposes of conducting a
Final Inspection. The Final Inspection shall.consist of a
walk-through inspection of the entire project'site. The
Prefinal Inspection Report shall be used as a'check list with
the Final Inspection focusing on the outstanding construction
item* identified in the Prefinal Inspection. All tests that
were originally unsatisfactory shall be conducted again.
Confirmation shall be made during the Final Inspection that all
outstanding item* have been resolved. Any outstanding
construction item* discovered during the inspection still
requiring correction shall be identified and noted on a punch
list. If any items are still unresolved, the inspection shall
be considered to be a Prefinal Inspection requiring another
Prefinal Inspection Report and subsequent Final Inspection.

E. Remedial Action Report

Within thirty day* after the Final Inspection, Settling
Defendants shall prepare and submit a Remedial Action Report
which certifies that all items contained in the Order, including
the ROD and this SOW and all incorporated documents (i.e., work
plan*, report*, plan* and specification*, etc.) have been
completed and that the remedy is functional and operating and
has met the specification*. Such report shall be certified by a
Professional Engineer registered in the State of South
Carolina. The RA Report shall include the following items:

1. Brief description of how outstanding item* noted in the
Prefinal Inspection were resolved;

2. Synop*i* of the work defined in the. SOW and
certification that this work wa* performed;

3. Explanation of modification* made during the RA to the
original RD aad RA Work Plan* and why these change*

4. Aft-built and Record Drawing*; and,

5. Documentation of how the Settling Defendnat* are
implementing the SPA-approved Operation and Maintenance
Plan and Cleanup Goal Verification Plan.

After EPA review. Settling Defendant* shall address any comments
and submit a revised report. The Remedial Action »hall not be
considered complete until EPA approve* the RA Report.
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TASK IV - OPTOATION AMD MAINTKMANCT

Operation and Maintenance (O&M) shall be performed for projects
that produce facilities requiring operation and maintenance to
support the response actions selected in the ROD. Operation and
Maintenance shall be considered to begin on the dace of the RA
Report and shall be conducted until the Site Objectives are
achieved in accordance with the ROD and Order.

A. Operation and Maintenance Plan

At the 50 percent remedial action stage, Settling Defendants
shall submit an Operation and Maintenance Plan for review. The
Operation and Maintenance Plan must be reviewed and approved by
EPA prior to completion of the Remedial Action and initiation of
Operation and Maintenance activities.shall be revised during the
Remedial Action after identification of the specific equipment
to be installed by the construction contractor and submitted for
review by EPA prior to 50 percent completion of the Remedial
Action and initiation of Operation and Maintenance activities.

Upon approval of the Operation and Maintenance Plan, settling
Defendants shall implement the Operation and Maintenance Plan in
accordance with the schedule contained therein. This plan shall
describe start-up procedures, operation, troubleshooting,
training, and evaluation activities that shall be carried out by
settling Defendants. This plan shall also include all necessary
O&M information for the operating personnel for the anticipated
life of the project. The plan shall address the following
elements:

1. Equipment start-up and operator training;

a. Technical specifications governing treatment
syetemsi

b. Requirements] for providing appropriate service
visits by experienced personnel to supervise the
installation, adjustment, start-up and operation
of the systems; and,

c. Schedule for training personnel on appropriate
operational procedures once start-up has been
successfully completed.

2. Description of normal operation and maintenance;

a. Description of tasks required for system
operation;

b. Description of tasks required for system
maintenance;
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c. Description of prescribed treatment or operating
conditions; and,

d. Schedule showing the required frequency for each
O&M task.

3. Description ot potential operating problems;

a. Description and analysis of potential operating
problems;

b. Sources of information regarding problem*/ and,

c. Common remedies or anticipated corrective actions.

4. Description of routine monitoring and laboratory
testing;

a. Description of monitoring tasks;

b. Description of required laboratory tests and their
interpretation;

c. Required QA/QC; and,

d. Schedule of monitoring frequency and date, if
appropriate, when monitoring may cease.

5. Description of alternate O6M;

a. Should systems fail, alternate procedures to
prevent undue hazard, and

b. Analysis of vulnerability and additional resource
requirements should a failure occur.

6. Safety Plan;

a. Description of precautions to be taken and
required health and safety equipment, etc., for
sit* personnel protection, and

b. Safety tasks required in the event of systems
failure.

7. Description of equipment;

a. Equipment identification;

b. Installation of monitoring components;
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c. Maintenance of site equipment; and,

d. Replacement schedule for equipment and
installation components.

a. Records and reporting mechanisms required;

a. Daily operating logs;

b. Laboratory records;

c. Records of operating coat;

d. Mechanism for reporting emergencies;

e. Personnel and Maintenance Records; and,

f. Monthly reports to State/Federal Agencies.

TASK V - PPtfOWIAIICK MOHITORIKG

Performance monitoring shall be conducted to ensure that the
site objective* for the remedy are met.

A. Cleanup Goal Verification Plan

The purpose of the Cleanup Goal Verification Plan is to provide
a mechanism to ensure that both short-term and long-term
performance standard* for the Remedial Action are being met.
Guidances used in developing the Sampling and Analysis Plan
during the Remedial Design phase shall be used. The Cleanup
Goal verification Plan shall be submitted with the Intermediate
Design. One* approved, the cleanup Goal Verification Plan shall
be implemented oa the approved schedule. The Cleanup Goal
Verification Plan consists of two parts:

1. The) Cleanup Goal Verification Field Sampling and
Analysis Plan that provides guidance for all fieldworle
by defining in detail the sampling and data gathering
methods) to be used on a project. The Verification
Field Sampling and Analysis Plan shall be written so
that a field stapling team unfamiliar with the fit*
would be) able to gather the samples and field
information required.

2. The Cleanup Goal Verification Quality Assurance/Quality
Control plan that describes the policy, organization,
functional activities, and quality assurance and
quality control protocols necessary to achieve the
Performance standards set forth in the Record'of
Decision and the Remedial Design plane and
specifications.
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B. Five Year Review

Until the remedy is fully implemented and deemed successful by
EPA, the soil and groundwater will be contaminated above
health-baaed Levels. Because of this fact and the Lengthy
projection for the groundwater remediation at this site, EPA
shall conduct five year review during the implementation of the
remedy to ensure that the remedy remains operational and
functional and to ensure that the remedy meets the goal of being
protective of human health and the environment. The time period
for the five year review shall start on the day of the
Preconstruction Meeting.
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The following list, although not comprehensive, comprise* many
of the regulations and guidance documents that apply to the
RD/RA process:

1. "National Oil and Hazardous Substances Pollution Contingency
Plan; Final Rule", Federal Register 40 CFR Part 300, March
8, 1990.

2. "Superfund Remedial Design and Remedial Action Guidance",
U.S. EPA, Office of Emergency and Remedial Response, June
1986, OSHXR Directive No. 9355.0-4A.

3. "Interim Final Guidance on Oversight of Remedial Designs and
Remedial Actions Performed by Potentially Responsible
Parties", U.S. EPA, Office of Emergency and Remedial
Response, February 14, 1990, OSWER Directive No. 9355.5-01.

4. "Guidance foe Conducting Remedial Investigations and
Feasibility Studies Under CERCLA, interim Final", U.S. EPA,
Office of Emergency and Remedial Response, October 1988,
OSWER Directive No. 9355.3-01.

5. "A Compendium of Superfund Field Operations Methods", Two
Volumes, U.S. EPA, Office of Emergency and Remedial
Response, EPA/540/P-87/001a, August 1987, OSWER Directive
No. 9355.0-14.

6. "EPA NXZC Policies and Procedures Manual",
EPA-330/9-78-001-R, May 1978, revised November 1984.

7. "Data Quality Objective* for Remedial Response Activities",
U.S. SPA, Office of Emergency and Remedial Response and
Offie* of Waste Program* Enforcement, EPA/540/G-37/003,
March 1967, O8NIR Directive No. 9335.0-7B.

8. "Guidelines) and Specifications for Preparing Quality
Assurance) Project Plans", U.S. EPA, Office of Research and
Development, Cincinnati, OH, QAM3-004/80, December 29, 1980.

9. "Interim Guidelines and Specifications for Preparing Quality
Assurance Project Plane", U.S. EPA, Office of Emergency and
Remedial Response, QAMS-005/80, December 1980.

10. "U««M Guid* to the KPA Contract Laboratory Program-, U.S.
EPA, Sample Management Office, August 1982.
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11. "Engineering Support Branch Standard Operating Procedures
and Quality Assurance Manual", U.S. EPA Region IV,
Environmental Service* Diviaion, April 1, 1986, (revised
periodically).

12. "USEPA Contract Laboratory Program Statement of Work for
Organic Analysis", U.S. EPA, office of Emergency and
Remedial Response, February 1988.

13. "USEPA Contract Laboratory Program Statement of Work for
Inorganic Analysis", U.S. EPA, Office of Emergency and
Remedial Response, July 1988.

14. "Quality in the Constructed Project: A Guideline for Owners,
Designers, and Constructors, Volume 1, Preliminary Edition
for Trial Use and Comment*, American Society of Civil
Engineers, May 1988.

15. "Interim Guidance on Compliance with Applicable or Relevant
and Appropriate Requirements", U.S. EPA, Office of Emergency
and Remedial Response, July 9, 1987, OSWER Directive No.
9234.0-05.

16. "CERCLA Compliance with Other Laws Manual", Two volumes,
U.S. EPA, Office of Emergency and Remedial Response, August
1988 (Draft), OSWER Directive Ho. 9234.1-01 and -02.

17. "Guidance on Remedial Actions for Contaminated Ground Water
at Superfund Sites", U.S. EPA, Office of Emergency and
Remedial Response, (Draft), OSWER Directive No. 9283.1-2.

18. "Guide for Conducting Treatability studies Under OKRCLA",
U.S. EPA, Office of Emergency and Remedial Response,
Pre-publication Version

13. "Health and Safety Requirements of Employees Employed in
Field Activities", U.S. IPX, Office of Emergency and
Remedial, Response, July 12, 1981, EPA Order No. 1440.2.

20. "Standard Operating Safety Guides", U.S. EPA, Office of
Emergency and Remedial Response, November 1984.

21. "Standard* for Gmwral Industry", Federal Register 29 CfR
Part 1910, Occupational Health and Safety Administration.

22. "Standards for the Construction Industry", Federal Register
29 CFR 1926, Occupational Health and Safety Administration.

23. "NIOSH Manual of Analytical Methods, 2d edition. Volumes
l-vil, or the 3rd edition, Volumes I and IZ, National
Institute of Occupational safety and Health.
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24. "Occupational Safety and Health Guidance Manual for
Hazardous Haste Site Activities", National Institute of
Occupational Safety and Health/Occupational Health and
Safety Administration/United States Coast
Guard/Environmental Protecrion Agency, October 1985.

25. "TLVs - Threshold Limit Values and Biological Exposure
Indices for 1987-88", American Conference of Governmental
Industrial Hygienists.

26. "American National Standards Practices for Respiratory
Protection*, American National Standards Institute
Z88.2-1980, March 11, 1981.
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SUMMARY OF THE MAJOR DELIVERABLES FOR THE
REMEDIAL DESIGN AND REMEDIAL ACTION AT
THE SCRDI BLUFF ROAD SUPERFUND SITE

DELIVERABLE EPA RESPONSE

TASK I SCOPING

Technical Maserandua Documenting Raviaw and Approve
Any Ravisad Sita Objective* (10)

TASK II REMEDIAL DESIGN

RO work Plan (10) Ravisv and Appror* Major

Sampling and Analysis Plan (10) Ravisw and Approva Major

Baalth and Safaty Plan (5) Raviaw and Cosswnt

Traatablltty Study Work Plan (10) Ranriaw and Appror* Major

Traatability Study Saapling and Rariaw and Appror* Major
Analysis Plan (10)

Traatability Study Saalth and Rariaw and CossMnt
Sa/aty Plan (S)

Major
Preliminary

Rasnlts of Data acquisition Ra-riaw and Appror* Major
ActiTitia* (10)

Criteria Rapport (10) Rariaw and Approra Major

liainary Plana and Rariatr and Approra f'ajor
icatlons (10)

Plan for Satisfying Panait Raviaw and Appror* ajor

Traatability Study •valuation Rariaw and Appror* Major
Raport (10)
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Internedlata Design

Draft Design Analyses (10) Review and Consent

Motes The matter in parentheeis inrticatee the nuaber of copies
to be submitted by Settling Defendants. One copy shall be

f With all peges, including •spa, rwiacsjd to 8 1/2 z 11

Draft Plans and Review and Comment
Specifications (10)

Draft Construction Review and Comment
Schedule (10)

Prefinal/Final Design

Complete Design Analyses (10) Review and Approve Major

Complete Plans and Review and Approve Major
Specifications (10)

Final Construction Schedule (10) Review and Approve Major

Construction Cost Kstimate (5) Review and Cnmesnt Major

TASK III REMEDIAL ACTION

RA Work Plan (10) Review and Approve Major

Project Delivery Strategy (10) Review and Approve

Construction IHnnjemeiit Plan (10) Review and Approve Major

Construction Quality Assurance Review and Approve Major
Plan (10)

Construction Health and Safety Review and Pnseisnf.
Plan/Contingency Plan (5)

PrmfinaJ. Inspection Report (5) Review and comment Major

action Report (10) Review and Approve Major

TASK IV OPKRATIOff AMD MAISTKNANCl

Operation and Maintenance Plan (10) Review and Approve Major

TASK V MONITORING

Cleanup Goal Verification Review and
Plan (15)

for •**• of reproduction. The rssminder shall be bound.


